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ADVERTISEMENT TO THE SECOND 
EDITION. 

When the Pariah first published his lucubrations 
to the world, he scarcely expected that they would 
meet with so favorable a reception as to call for a 
second edition : in this, it appears, he had deceived 
himself; and he now sends his " smatt book" to the 
press a second time, with the gratified feeling that 
he has not labored altogether in vain. He does not, in 
the guise of writers on lesser subjects, return thanks 
to the public for its liberal patronage, for profit and 
fame were no part of his object; but he rejoices in 
the thought that he may perhaps have contributed 
somewhat towards the advance of that kingdom of 
Christ on earth, which has hitherto been the object 
of our wishes rather than our expectations. 

The success of his small work seems to indicate 
that many are beginning to feel the want of some- 
thing which should teach them, not only the Chris- 
tian faith, — ^for of such there are abundance, — ^but its 
rational grounds ; something which by showing how 
deeply it is rooted in, and entwined with everything 
about and within us, may prove that the Framer of 
the world and its Lawgiver are the same ; and thus 
lead them to the cross of the Redeemer, with the 
full eonviction that &e lesson to be learned there is 
no " cunningly devised fable," but that in truth "the 
wisdom of God" no less than "the power of God" 
was there manifested to the world* 

This was the object which the writer proposed to 
himself when he first attempted to put into a porta- 
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ble form the result of many years' thought, and ex- 
perience gained through suffering. Faith, without 
rational conviction, is but like the seed which fell 
in dry places ; it withers when the hour of trial 
comes ; for it has not rooted itself deeply enough 
in the mind to draw thence wholesome nourishment ; 
and hence perhaps arises much of that " falling away" 
as it is technically termed, which occasionally 
scandalizes the world among professing Christians. 
The man, on the contrary, who has cleared and 
worked the soil beforehand, for the reception of the 
seed sown by the Divine Husbandman, is at least in 
a fair way of seeing it bear good fruit. 

To handle the spade, and root up weeds, is a toil 
permitted, and indeed appropriated to the lowest caste 
in society, though to turn up the ground to make it 
ready for the heavenly seed, be a task which angels 
might be proud of. Humbly, and yet boldly, there- 
fore, as becomes one of a despised and oppressed 
caste on a noble mission, he has addressed himself 
to his work ; and, like a wiser and better man,"^ 
has bent his knee to the Throne of all grace, and 
asked for a blessing on his attempt. If any success 
has attended his endeavors, he feels that it is to the 
sanctifying effect of such a prayer on his own mind 
that he owes it: may the reader, like the writer, 
gain, while turning up the soil, the treasure of a 
firm faith in Him who is the Truth and the 
Life, and who is always found by those who seek 
Him. 

And with this heartfelt good wish, kind reader, the 
writer takes his leave of thee for the present. 

November 10, 1844. 

* Joseph Mede. 



PHILOSOPHICAL THEORIES. 

There was a time when none dared profane the 
name of philosophy by its mention, whose lips had 
not been touched with hallowed flame by Alma 
Mater, and who had not dozens of honorary letters 
following his name, like the tail of a Highland chief- 
tain in olden days : but that time is past : men have 
at last discovered that the conferring a degree does not 
always confer sense, and that among the undignified 
names which go with neither a footman behind, nor 
a coachman before them, there may be found some 
who have a nobility of their own ; and who, amid 
disadvantages and difficulties, have contrived to assert 
their right to the peerage of Intellect. 

The writer of this work, as the tide-page shows, 
is below even this ; he is a Pariah, of a despised 
caste; unthought of even when the ten pounds 
householders of Stroud or Tamworth have the 
honor of hearing speeches from, and asking ques- 
tions of, the great men who in this country are 
seized with a periodical fit of humility about once 
in four or five years. He has no pretensions to aca- 
demical honors, lectures to no institution, is no he- 
reditary legislator, no limb of representative wisdom: 
but he has known poverty, sickness, and sorrow ; 
he has bent over the graves of those he loved, and 
turned again to life to struggle for his own existence, 
and in this rude school he has learned a lesson which, 
perhaps, may be not unuseful to his fellow-creatures ; 
he has learned that happiness maybe attained under 
circumstances which seem to forbid it ; wrongs borne 
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patiently witliout losing dignity ; privations endured 
with a gay heart. The philosophy which has done 
this has made its last and best step, — ^it has become 
practical. It is no longer the barren speculation of 
the metaphysician, or the idle logic of the schools, 
but healthy intellectual science, grounded on the 
great facts of human nature, and available in all the 
circumstances of our varied existence. 

There was a time too, — how much of late has 
sunk in the troubled ocean of human affairs even in 
the space of one not very Icmg life ! — ^there was a 
time when intellectual science under the name of 
metaphysics, was the mark for every widing to try 
his young jests on, sure of a favorable reception 
from the great body of his hearers. It is one of the 
singular facts of our social state, that there ^e always 
some few things which no one who pretends to 
enter good society ought to know ; and if all these 
pet ignorances had had their tombstones erected, and 
epitaphs duly written by their admirers, it would be 
hard to conceive a more amusing, though in truth 
melancholy record of human folly. In the days of 
Addison, no well-bred lady would venture to know 
how to spell ; in later times the prohibition only ex- 
tended to any cultivation of the intellectual powers, 
which for a long time was most religiously attended 
to by all the fair votaries of fashion. In the days 
of Fielding, it would seem that a very pretty gentle- 
man indeed, might gain a grace by misquoting Lati^ 
sufficiendy to show that he despised the dull routine 
of school education. Later yet, a mineralogist or a 
botanist walked a few inches higher, if he could 
avow himself ignorant of metaphysics, and make 
some clever jest on the cobweb speculations of its 
admirers ; and all, learned or ignorant, wise or fool- 
ish, still unite in thinking it the properest thing in 
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the woTld to be totally ignorant of the properties of 
drugs, or their effect on the human body. True it 
is that a healthy mind in a healthy body is a thing 
worth haying; a few deny that: and intelleetual 
and medical science may do somewhat towards the 
preservation of both ; this is also allowed : but to 
attempt to know anything about the matter is really 
too fatiguing for pol^hed people, who can afford to 
pay tutors and physicians. But the writer is a 
Pariah, and having said thus much, he need hardly 
assure his readers, if any of that so«named " gentle" 
race ever take up these pages, that he never was 
great, or fashionable, or scientific enough, to have a 
pet of this kind : it would have been a troublesome, 
sometimes an expensive, always a disagreeable com* 
panion, a great hindrance to all rational employment, 
and no help to one who not unfrequendy has found 
his wits his best heritage^ 

If such an one cannot afford to keep a pet igno- 
rance, so neither can he afford to carry on abstract 
speculations which lead to no practical result : cor* 
poreal wants must be attended to ; the difficulties of 
this life must be met and vanquished ; and if in the 
midst of the struggles requisite to avoid being trod* 
den under foot in the crowd, those great questicms, 
which sooner or later occur to every reasonable 
mind, present themselves, it is not as curious con- 
templations, matters of philosophical research merely, 
which may occupy a portion of the time which is 
gliding away in the lap of ease and luxury, but as 
problems whose solution involves everything worth 
caring for in time or in eternity ; problems whose due 
solution may gild a life which has no other gilding, 
may set fortune at defiance, direct our steps in diffi- 
culties, and like oil upon the waves, spread calm 
where all was tunuoil and danger before : it is then 
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that intellectual science loses its character of barren 
speculation ; every step in advance raises us farther 
above the mists of earth ; and the heart warms, and 
the limbs grow strong, at seeing the prospect bright- 
ening in the distance, under the unclouded beams of 
truth and love. 

It seems, nevertheless, to be necessary that science, 
as well as man, should pass through its different 
stages of growth ; at first, theoretic and fanciful, then 
abstruse, and finally, vigorous and practical. Astro- 
nomy has so proceeded; many a small wit jested at 
the idle "star-gazing" of Flamsted and Halley as 
satisfactorily as the same genus has scoffed from age 
to age at the "unintelligible" reveries of Socrates, 
or any other seeker of the truth, from Pythagoras 
down to Dugald Stewart and Theodore Joufiroy; 
but no small wit now tries to ground his fame on a 
successful scoff at "star-gazers;" even Butler's 
"Elephant in the Moon" has followed the fate of 
the jests of lesser men, it is neither quoted, nor per- 
haps by the generality of the world remembered; 
and the scieuce which guides the mariner over an 
untracked ocean with all the assurance of a mapped 
country, sits enthroned in the affections no less Aan 
the respect of the present generation. It is time 
that metaphysical, or, as I would rather term it, in- 
tellectual science,^ should take a like place, for it has 

* << Taken in its largest comprehension, as the knowledge of 
abstract and separate substances, Aristotle raises the philosophy 
of mind above all other parts of learning. He assigns to it the 
investigation of the principles and causes of things in general, 
and ranks it not only as superior, but also as prior in the order 
of Nature, to the whole of Arts and Sciences. But < what is first 
to Nature is not first to Man. Nature begins with causes, which 
produce effects. Man begins with effects, and by them ascends 
to causes. Thus all human study and investigation proceed of 
necessity in the reverse of the natural order of things ; firom 
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in its power to do a greater work than this : it can 
map the gulph between earth and heaven, and teach 
man, amid the conflicting opinions of the pilots who 
undertake to steer his bark, to choose and follow the 
straight course which will lead him over that un- 
tracked ocean in safety. The great men whose 
lives were spent in the pursuit of abstract truth, have 
left the results of their labors to us, and as the fan- 
ciful dreams of proportion in numbers, pushed at 
last to the exactness of mathematical science, have 
given us practical astronomy, so it is for us now to 
avail ourselves of the severe truth to which they 
have reduced the more imaginative Greek philoso- 
phy, and draw from it practical metaphysic. 

Had any one else appeared inclined to undertake 
the task, the writer would willingly have left it in 
the hands of the learned and the illustrious in science ; 
but no such attempt seems likely to be made, and 
as there are but too many of the Pariah race, who, 
like himself, may find that something more than the 
trite instruction of the school-room, or even the pul- 

sensible to intelligible, from body, the effect, to mind, which 
is both the first and final cause. Now physic being the name 
given by the Peripatetic to the philosophy of body, firom ilris 
necessary course of human studies, some of his interpreters 
called that of mind, Metaphysic rw fctra ta ^v^-ma, implying 
also by the term, that its subject being more sublime and diffi- 
cult than any other, as relating .to universals, the study of it 
would *come most properly and successfully after that of physics. 
Taking it, however, in its natural order, as furnishing the gene- 
ral principles of all other parts of learning which descend firom 
thence to the cultivation of particular subjects; Aristotle himself 
called this the First Philosophy; but as its subject is universal 
being, particularly mind, which is the highest and most univer- 
sal, he gave it also Uie appellation of the Universal Science, 
common to all the rest ; and lastly, to finish his encomium of 
this First and Universal philosophy, he honored it with the 
exclusive name of < Wisdom.' " — Tatham?9 Chart and Scale qf 
Truth, vol. i. p. 17. 
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pit, is wanting to brace the mind to resist the rude 
buffets of the world, he at length steps forward, not 
as thinking himself wise, but as feeling himself 
experienced :— 



-" Nee no8 via fallit euntes : 



Vidimus obscuris primam eub Tallibuti urbem 
Yenatu asnduo, et totum cognoyimus ainnem.^ 



INTRODUCTORY INQUIRIES. 

These are some few important questions which 
have been constantly agitated from the earliest period 
that we have any record of man's history. The 
answers attempted have been various ; but none, as 
yet, have been so generally satisfactory as to prevent 
them from being agitated afresh by every new gene- 
ration, for to every new generation they present them- 
selves with a never-Ming interest. 

Man goes forth at his entrance into life, confident 
in powers which, to his youthfol fancy, seem to know 
no limit ; he feels the happiness that his nature is 
capable of, and that it sighs for, and he rushes on to 
grasp and to enjoy it ; but he soon perceives that a 
power, exterior to himself, limits, and often thwarts 
his endeavors; he finds himself at the mercy of 
circumstances which he can rarely guide, or at best 
only in a very slight degree ; and amid die anguish 
4)f disppomted hope he asks himself, ^' What is this 
power which I can neither control nor escape 
from?" 

But he is young; he has probably expected to find 
his happiness in the pleasures of the senses ; and a 
voice within him says that these are gross, and un- 
worthy of the god-like nature which he is conscious 
of possessing. He launches into the pursuits of the 
man ; forces himself to acquire science and greatness 
at the expense of exertions which exhaust his phy- 
sical strength ; and then, when almost sinking under 
the fatigue of labors which, nevertheless, have not 
given him all that he sought, he asks himself again. 
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" What is this restless power within, which despises 
corporeal enjoyment, and triumphs in compelling the 
sacrifice of bodily comfort for an object which, after 
all, none attain?" 

Insurmountable obstacles limit his progress ; the 
perverseness of men thwarts his views for their 
benefit no less than his own ; he looks round him 
in querulous displeasure, and again exclaims, " Why 
is evil in the world?" But old age now approaches, 
"his thoughts" must " perish" ere he has accom- 
plished half that he has proposed to himself; he 
must " go hence and be no more seen," before he has 
even attained the fruit of his labors ; he seems to 
have " walked in a vain shadow, and disquieted him- 
self in vain ;" and then, when all that has filled his 
great aspirations seems shrinking from his grasp, 
when all appears "vanity and vexation of spirit," 
he once more asks in a sort of concentrated despair, 
" Why man proposes ends to himself which he can 
never compass ? What is the good which his nature 
demands, and how is it to be obtained ? Is it sensual 
enjoyment? No ! such pleasures pall on the senses, 
and end in disgust. Is it intellectual? The limited 
powers of men make the pursuit of science laborious, 
and death comes ere he has reached what he sought. 
Is it in the innocent enjoyments of social life? 
These are soon buried in the graves of those he 
loves. 

These are the questions which every man not 
wholly brutalized must sooner or later ask himself. 
These are the questions, in fact, which have agitated 
mankind in all ages, and whose solution forms the 
basis of all systems of religion and philosophy. 
They all may be resolved into three ; namely, 

1. What is the nature of the power exterior to 
ourselves ? 
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2. What is the nature of the power within our- 
selves ? 

3. What, with reference to these two, is the na- 
ture of the good which man ought to propose to him- 
self as his aim and object? 

The solution of the first two questions forms the 
subject of all metaphysical, or in other words, intel- 
lectual science. That of the third gives the prac- 
tical result. Systems of religion decide these ques- 
tions authoritatively, systems of philosophy solve 
them by rational argument, and as, however nume- 
merous these systems may be, there can be but one 
Truth, so we are justified in assuming that the 
religious and the phUosophical system must tally, 
or that one or the other is in error. There is, how- 
ever, this difference between the two, viz., that the 
authoritative system is necessarily delivered in the 
form of dogmata to be received, not of arguments 
to be tried and weighed; and these dogmata are 
couched in words which, as no previous course of 
reasoning is recorded, are liable to be misinterpreted 
by the prejudices of mankind. The philosophical 
system, on the contrary, is obliged to prove its as- 
sertions step by step ; and if an undue leaning to 
any preconceived notion should lead to the adoption 
of a weak argument, the first dispassionate man who 
goes over the same ground will perceive and over- 
throw it : thus, though in the case of sufficiency of 
external evidence to prove the pretensions of the first 
to be well grounded, it is tho shorter process, and 
therefore most acceptable to man's indolence ; yet 
the second is the more certain one. To be com- 
pletely satisfactory, the two should be joined toge- 
ther; but though occasionally a voice has been raised 
to call for this auspicious union, unfortunately for 
the world, the guardians of the former have gene- 
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rally held her to be too rich a bride to be bestowed 
on a mate who had no better inheritance than So- 
crates' old cloak and worn sandals, and have " for- 
bidden the banns.'' The consequences have been 
disastrous : philosophy, like a wild youth, has run 
through a course of licentiousness ; and religion, like 
a wedthy heiress, has become the prey of designing 
men. It is, perhaps, not too late to rescue both. Let 
us then begin with philosophy, whose moral&~- 
whatever they might have been while he was So- 
crates' pupilr--have in later times been thought by 
no means faultless. 

It would be a long, and, to a reader— a weari- 
some task, to go over aU the disputes which have 
agitated the learned through so many centuries, as 
to moral perceptions, innate ideas, ^c* He who 
would map a country must explore the by-roads ; 
but he who uses the map, if he finds the road laid 
down lead to the place he wishes to arrive at, will 
not think it needM to traverse every lane on his 
way. It will suffice, therefore, to assume as an 
axiom, — ^what nobody, probably, will deny,-— that 
truth is reality, namely, what really is; error an 
unfounded persuasion of something that is not. 
Now what is, must be either within or exterior to 
ourselves; and to know what is exterior to our- 
selves truly, that is, in its reality, we must examine 
it by the evidence of our senses, or by that of our 
reasoning faculties, or by both conjointly. There 
is no o&er process by which we can arrive at a 
certainty of knowledge. Thus, then, as an innate 
idea is one which must be received in the mind as 
truth without previous evidence, an innate idea of 
what is exterior to ourselves is a contradiction, and 
the common voice of mankind has decided on the 
point, by characterizing those who receive the per- 
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suasions of the imagination in the room of evidence 
as insane. Nor is the impressing itself on the 
mind without previous evidence the only necessary 
character of an inaate idea ; it must also he found 
in the minds of all mankind as a constituent part of 
their nature, otherwise it cannot he innate. It will 
soon be seen that there is only one idea which can 
answer to this description, namely, that of indivi- 
duality, whose demonstration rests on that very 
individual consciousness, an evidence so unhesitat- 
ingly allowed by all mankind, that were any one to 
attempt to overthrow it by arguing that assertion is 
no proof, he might make good his position, and yet 
convince no one : for all feel that in order to assert 
individual existence it is requisite that a man 
should exist. But all impressions received by this 
individual consciousness are exterior to it, and con- 
sequently require to be examined ; and liius intel- 
lectual science, like all others, becomes the subject 
of experiment and inquiry, and can only make pro- 
gress by being classified and arranged so as to ena- 
ble different individuals and succeeding generations 
to pursue and record their observations upon differ- 
ent portions of it. Even that part which Bacon 
himself hesitated to subject to the rules of his expe- 
rimental philosophy, namely, religious knowledge, 
must submit to the same sort of examination : for 
from whatever quarter the authoritative dogma 
comes, it is presented to the senses from without, 
and cannot be received as authority, without suffi- 
cient evidence, both external and internal, to satisfy 
the mind of its truth ; and as in classifying, the 
most natural arrangement is always the most in- 
telligible, so the great questions which man's ex- 
perience in life never fails to suggest to him, afford 
2 
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at ooce the simpleist and the best division of the 
subject. 

I. What is the nature of the power exterior to 
ourselves^ ? 

Man's first step, when this inquiry has suggested 
itself to his mind, is to look round on the objeo1;s 
amid which he moves, and which often appear to 
be the active agents in causing him either enjoy- 
ment or suffering. Does the power which controls 

.him exist there? The untaught savage perhaps 
answers, yes, and selects his fetiche from die first 
thing that strikes his fancy. A little more cultiva- 
tion sends him from the fetiche to something lei^s 
tangible, and of greater apparent energy, and the 

.heavenly bodies are adored; but when the question 
occurs in an age of more advancement, a very dif- 

.ferent process must be resorted to, in order to 
satisfy a mind accustomed to the severity of demon- 
stration required by real science. We perceive an 
universe whose slightest movement we are unable 

. to regulate ; after ages of thought and observation, 
we think it our glory that we have arrived at the 
discovery of the laws by which it coheres ; but they 
are so totally beyond our power to alter, that we 
can only hope to effect our purpose by shaping it 
in conformity to them. We have subjected these 
laws to the strictest examination; we cannot doubt 
that we have arrived at the truth, but these immuta- 
ble laws provide only for the regular movement of 
inert matter. We look round again ; we are sur- 
rounded by organized bodies, and we have not y^t 
discovered the law by which they exist. We con- 

. verse with our fellows, and find something beyond 
organized life n^erely ; we find intellect, that subtle 
agent by which our inquiries are carried on, itself 
offering a problem of no small diflSiculty. The con- 
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elusion from all this, — ascendmg -by a legitimate 
process of iiiduction, from what we see and hear 
to what we cannot discern by any of our extemal 
senses, and can only apprehend by means of our 
reasoning faculties,— is, that some power must exist 
capable of giving birth to all this ; and as " ex nihilo 
nihil fit," had there ever been a time when there 
Was nothing, there never could have been a begin- 
ning of existence, therefore that power must be etei^ 
nal; and as there is nothing but ihorganized matter 
tihiat bears a character of permanency, and the notion 
of an eternal series is an absurdity ; so to produce 
organized and intelligent beings, that eternal power 
must be intelligent. How much superior the creat- 
ing intelligence must be to that created, the man who 
has constructed a steam-engine may guess ; for he 
knows at what an inconceivable distance in the scale 
of being he stands from the machine he has put to- 
gether. 

The power exterior to ourselves, then, is eternal 
and intelligent, and what is eternal, is of necessity 
self-existent. Now it is a necessary consequence 
of self-existence that such a being must be unlimited 
both in power and knowledge; for as he himself 
exists by his own will, therefore his own nature, no 
less than all other natures existing by his will, must 
be perfectly known to him, and entirely under his 
control, and what is unlimited must be One ; for to 
suppose a second eternal principle would be to sup- 
pose a second individual will and purpose, which 
must produce a constant warfare, and would derange 
all the operations of nature, whose laws, on the con- 
trary, we find to be immutable. For an incorporeal 
being can have no individuality but in will and pur- 
pose, and if the wiU be one, then there is an amal- 
gamation of nature. Thus by a legitimate course of 
reasoning, we arrive at the certainty of one eternal, 
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self-existent, all-wise, and all-powerfiil Being, whom 
our simple ancestors, with a degree of philosophical 
accuracy which no other nation seems to have reached, 
named yod, i, e, good, for to such a being alone could 
the perfection belong which justly deserves that ap- 
pellation. 

But we have not even yet exhausted the conse- 
quences of this chain of reasoning ; for the all-wise 
and all-powerful Being must be able to effect his 
will, whatever it may be. We may again look round 
us, and judge from what we see, what that will is. 
We see a profusion of means to convey pleasure ; a 
profusion of creatures seemingly made to enjoy it, 
especially among the lower grades of organized 
beings. We have already proved that the eternal 
Intelligence can effect his will, whatever it be ; then 
if that will were malevolent, we should see and feel 
nothing but destruction and misery ; but we do not 
see it ; then that will is not malevolent. 

But the sad questioner who began the inquiry as 
to the nature of this eternal power, may perhaps 
again inquire, " If the will of the Creator be benevo- 
lent, why am I controlled in my wishes, limited to 
a life which is too short for my projects, and often 
made miserable during that short life by sickness or 
by the loss of what I had centred my whole joy in?" 
But who has assured you that these few years elaps-. 
ing between the cradle and the tomb are all ? The 
will of the eternal Being is not malevolent, beings of 
a far lower grade fulfil the end of their being and are 
happy ; you aspire to something which the short span 
of life never gives. Is it not a proof that your nature 
is not bounded by that span ? Turn then to the next 
question, for it is now time to dp so. 

II. What is the nature of the power within our- 
selves ? 



INTRODUCTORY INaUIRIES- %l 

Our only way of investigating an intangible and 
invisible power is by its effects ; we can, therefore, 
only judge of what the power within ourselves is, by 
noting the phenomena of human nature ; these on a 
little consideration, will be found to resolve them- 
selves into three classes. 

1. The instinctive emotions and appetites, all aris- 
ing involuntarily, attended with a sensible bodily 
effect, and causing derangement of bodily health 
when in excess; anger, fear, &c., all take their place 
among these. 

2. The faculties ; which are exercised by choice, 
but suffer fatigue in the exercise, require rest, and 
exhibit other symptoms of their animal origin, but 
nevertheless slumber, if not called into activity by a 
voluntary act. 

3. The acts of a resdess undivided will, which 
requires no repose, suffers no fatigue ; is as strong 
in the child or the dotard, as in the mature man ; 
which claims for itself the whole individuality of ex- 
istence, and speaks of my body, my faculties, but 
never seems to have the most distant conception that 
this body or these faculties are identical with itself. 

It is quite clear that neither of the two first classes 
of phenomena can be referred to that power within 
whose nature we are seeking to ascertain, for this 
often curbs and contradicts the instinctive emotions, 
and impels the faculties to continued exertion, when 
weariness, and pain even, show how much they need 
repose. Animal nature does not seek to destroy 
itself knowingly, but man knows that his life is the 
forfeit of a particular course of action, and yet he 
pursues it : then the impelling power is of a different 
nature from the powers which it impels. It is this 
impelling individual will, then, or " personal power," 
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(as it has been aptly termed by a philospher* whose 
works deserve to be more known than they are,) that 
must form the subject of our inquiry; for on its real 
nature depends the answer to the last question, as to 
what the good is which man has to seek, and what 
are the means to obtain that good. 

The first indication of this power is seen in the 
infant angry at its own helplessness, and evincing its 
discontent by passionate struggles and cries. The 
individual will has come into a scene which it does 
not understand, has organs which are inefficient for 
its desires, and in mere wajrward spite, beats the 
nurse for not comprehending what is the matter. 
Watch the growing child ; questions, curious observa- 
tions, obstinate persistence in its own views, show 
a power which is rather seeking information for its 
own guidance, than by any means partaking in the 
immaturity of the childish bodily form. Stronger 
beings have a will also, which they enforce by the 
infliction of punishment ; the child resists till pain 
teaches him to choose the lesser evil, and the point 
is yielded just when pain or privation has reached 
the point of being more irksome than the concession 
demanded ;t this concession very generally being not 

* Theodore Jouffroy. ** Melanges Philosophiques — Des facul- 
tes de I'kme humaine." 

t It may be objected by some, that the higher animals exhibit 
some traces of this independent will ; bot before this objection 
be allowed weight, it ought to be considered that there is an 
animal will, the result of mere organization ; the impulse of sen- 
sation mechanically propagated through the nerves and brain, 
until the nerves of voluntary motion in their turn receive and 
propagate the excitement to the muscles ; which is, in fact, the 
whole mystery of instinct. It will be difficult to show that in 
animals anything more than this instinctive will is ever dis- 
covered, but even supposing there were, let the argument have 
its weight; it might go to prove, perhaps, that the occasional 
Bufferings of the animal creation are parts of a system not yet 
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. the sacrifice of any instiactive desire, but some en- 
deavor at independence in a thing which is itself of 
little consequence. The child arrives at maturity, 
and a fresh struggle for freedom commences. Life 
is thrown away as mere dust, to cast off slavery or 
preserve free institutions, for man. has discovered 
practically that his nature only arrives at its highest 

, point in a state of rational independence. Old age 
and sickness supervene ; does this restless power, 
then, yield to circumstances? No. Impatience at 

. the failure of the organs which have been wont to 
do its bidding, is the usual concomitant of these, and 
if we do not find impatience, it is only because it is 
curbed by the knowledge which the imperious spirit 
has at last gained, that this worn and enfeebled 
body is not its home, and that brighter days are ap- 
proaching. When Maskelyne, amid the wreck caused 
hy old age and palsy, blessed the child that sought 
him with affection, and could only utter " great man 
once," — was the personal power less strong ? Those 
few words showed what he would again have done, 
had he but had the organs requisite for the work. 
In sleep even, this voluntary power slumbers not ; 
it resigns the reins, indeed, for a time, on the repeated 
petition of eyes, limbs, and brain, all declaring that 
they can do no more ; but it remains on the watch 

fully developed, but it alters not the ca^e as regards man, for 
we cannot argue from unknown premises; and before we can 
draw any deduction from animal nature to apply to our own, we 
must know much more about it than we do. The pride of man 
has disclaimed the fellowship of the animal creation, but we 
should be puzzled to find any sufficient proof one way or the 
other ; let us then be contented to leave this matter where we 
found it, and argue only from what we know, satisfied that man 
will suffer no deterioration, even if 

" in that distant sky 
His faithful dog should bear him company." 
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to use whip and spur again the moment it finds its 
servants capable of action. If any one doubt this, 
let him only strongly resolve, at going to sleep, to 
wake at a particular hour or a particular sound ; and 
without any other known cause than the will, behold 
the man wakes, though, in any other case, he would 
have slept to a much later hour, or continued asleep 
through much louder sounds. This is a thing of too 
common occurrence to require particular instances 
to be given. Finally, in death itself, the last symptom 
of life that we see, is usually an ineffectual effort to 
do or say something which the dying person evidently 
thinks of importance; disappointment at being unable 
to do it, is visible, and the man dies. 

We have traced the body from helplessness to 
death ; it varies in its powers : first some instincts 
prevail, then others; then the faculties are deve- 
loped, and then they fail. We can easily conceive 
that this waxing and waning power may return to 
its elements and be recompounded in a fresh form : 
but the unchanged individuality, which neither grows 
nor decays, how is this to perish ? What seeds of 
mortality can we find in that ? The anatomist traces 
nerves of sensation, influencing in their turn the 
nerves of voluntary action, and shows a beautiful 
arrangement thus made for the preservation of the 
animal; but the individual power steps in, says to 
sensation, " You may stimulate the nerves of volun- 
tary action, but I forbid it;" and to the nerves of 
voluntary action, " You shall not wait for the stimu- 
lus of sensation ; I command, and you shall do my 
bidding." In what part of bodily organization then 
is this power seated ? The philosophical seeker of 
the truth must answer. It is not a part of bodily 
organization : it shares not in the growth or decay 
of the body ; then by analogy, neither does it share 
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in its death ;♦ it sighs for other joys, despises what 
the body offers, spurns at the limited span of life. 
What is this but an indication of its destiny ? Hap- 
piness consists in the foil development of all the 
powers of Nature : no animal seeks that which it is 
unable to enjoy—- the fish remains quiet in the water 
without seeking to quit it to share the pleasures of 
the quadruped or the fowl. Man sighs for the fe- 
licity of the deity ; then man is of a kindred nature. 
We proceed therefore to the final question. 

III. What, with reference to the two powers 
already treated of, is the nature of the good which 
man ought to propose to himself as his aim and 
object ? 

Our inquiry here wHl not be long. Whatever 
other orders of intelligent beings there may be, there 
are only two that we can form any judgment of: — 
The One, the subject of our first, the other that of 
OUT second question. We assume it as an axiom in 
philosophy tfiat the felicity of the being must con- 
sist in the full development of its natural powers, 

* In proportion as science advances, the great truths of 
Christianity stand forth in a clearer light. In former times the 
life and the soul were considered as identical, and many a puz- 
zling question arose out of this mistake. Now, physiology has 
shown that the vital power, inscrutable as its nature has hitherto 
been fonnd, is nevertheless the same in the animal and the vege- 
table; consequently that life is not dependent on the soul, bat 
is a perfectly distinct force, acting by its own peculiar laws. 
But though tne soul and the life be different, still the former is 
an acting force which the pbynologist is obliged to achnow- 
ledge; for it not unfrequeatly contends with the vital force, and 
oocasions much disturbance in the system. One of the most 
distinguished scientific writers of the present age, when treating 
of organism, distinctly reckons this disturbing force among the 
different independent causes of the phenomena of man's being. 
Thus it is that science and religion, the two great inscriptions 
on God's fabric of creation, always tell the same tale, though 
it be written in different charactezt. 
3 
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and we see this to be the case with all the inferior 
grades of animals; we turn to man, and we see that 
the development of his arUmal powers does not 
satisfy him, he asks for more ; he asks for knowledge, 
greatness, immortality, and these are the felicities of 
the Deity ; then, the good which he has to seek can 
be none other than the development of an intelligent, 
and not an animal nature. We have already seen 
that the individuality is concentred in that interior 
power whose nature we have been examining; that 
interior power is akin to the Deity : then the felicity 
of the Deity in kind, though not in degree, may be 
his, and no rational man will propose to himself 
any other. 

Such are the conclusions of philosophy, such 
were its conclusions from the time when ^ese ques- , 
tions were first agitated, and wise and good men, 
long before our era, had suffered exile, imprisonment 
and death, rather than abstain from promulgating 
these great truths. Who now will dare to stand 
forward and say that there is any "just cause 
or impediment" why philosophy and Christianity 
should not plight their troth to each other, and bless 
the world henceforward by their holy union ? Once 
more, " I publish the banns," and defy man to put 
asunder those whom God has willed should be 
joined together. " Fecisti nos tibi etmanet cor irre- 
quietum donee restat in te,"* was the sentiment of 
Augustine, " Ex vita ita discedo tanquam ex hospitio 
non tanquam ex domo," says Cicero in the character 
of Cato, " O praeclarum diem cum ad ilium divinum 
animorum concilium, coBtumque proficiscar; cum- 

* « Thou hast made us for thyself, and the heart is unquiet 
.till it rests in Thee." 
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que ex hac turba et colluvione discedam !"* Where 
is the difference between the philosopher and the 
Christian ? 

- I have now gone over the general outline of the 
classification which I propose to make of intellectual 
science. I have, I think, proved in answer to the 
first question that there exists an eternal self-existent, 
creating Intelligence ; all-wise, all-powerful, and bene- 
volent ; and the portion of intellectual science which 
treats of this Being I propose to call Theology A 

I have, I think, proved in answer to the second 
question, that the individuality of man consists in a 
resdess, undying intelligence, akin in its nature to 
that of the Deity ; and I propose to call the portion 
of intellectual science which relates to the functions 
of this intelligent, individual power. Psychology. 

I have drawn as a conclusion in answer to the 
third question, That such being the nature of that 
individual power, the good it has to seek is, assimi- 

'^ « O what a delightfiil day will it be when I shall join that 
company of divine souls — when I shall quit this throng and this 
mire !" 

t The term Theology has been so long applied to a peculiar 
department of literature that the meaning of the word is in 
great measure forgotten. I reclaim fcH- it the original sense; for 
as Conchology means the science which tells of the nature of 
shells, or Geology that which tells of the nature of the earth, so 
Theology in strictness means the science which tells of the na- 
ture of God ; and it is misapplied when used to classify works 
which mix up the moral duties and the prospects of man, with 
the abstract science ot the Divine Essence. The word would 
be novel, but it would aid us to define the limits and objects of 
the science much better, if we were to include all that relates 
to the mission of Christ to man, and the obligations therefrom 
resulting, under the general term ChrUtology, 
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lation to the Deity in will and kind of felicity. The 
tides given to this part of the science have heen 
various. Some have called it Morality^ some i?e/t- 
gion; but as unfortunately these two terms have 
been set up as rivals to each other, neither conveys 
the exact meaning to men's minds which I would 
wish. It would be easy to coin another Greek com- 
pound, and Agathology would not ill express that 
part of the science which relates to the nature of 
this '* summum bonum" and the means of attaining 
it ; but for a plain man a plain word is better, and I 
would rather head the last division as the practical 
result of the two former. In what I have to say 
further, I shall consider these divisions as applica^- 
ble no less to the authoritative, than the philosophic 
system. The external evidence of the former I take 
for granted ; Christianity must have had an origin, 
and it is far less outrage to common sense to suppose 
its outset was such as its first promulgators assert, 
than to allegorize Christ and his apostles into the 
sun and the signs of the zodiac, or anything else as 
strange and as improbable. The existence of Chris- 
tianity is too notorious to be denied ; and if , as a 
system, it offers all that man's best reason has been 
able to discover, if it offer as a perfect whole, com- 
prehensible to the meanest capacity, what no single 
man, however great, quite accomplished, then it is 
no imposture, it is the Truth ; that truth which 
Socrates died for, and which armed Cicero's timid 
nature to meet his assassins with the courage of a 
hero. It is in vain that we attempt to reject it ; the 
man who professes to cast aside Revelation alto- 
gether, still, if he be not a vicious man, lives as a 
Uhristian, has a Christian's benevolence ; a Chris- 
tian's hopes ; it is in his nature ; his instincts oblige 
him to love his fellows ; his faculties compel him to 
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acknowledge a First Cause; his dearest wish is 
immortality: Christianity comes but to second the 
dictates of his better self, and to give a sanction to 
his hopes ; but with this advantage, that he whose 
mind has not been enough cultivated to reason out 
a foundation for these hopes, or to argue man's duties 
from his nature, finds plain precepts for his guidance 
which embody all and somewhat more than philo- 
sophy could have taught him : — ^if this system be 
not divine, at any rate had the Deity given a reve- 
lation to man, he could have given no other. 

It will be my endeavor not to show how the one 
truth which forms the centre of both the authoritaF- 
live and philosophical systems will be reflected back 
from each in turn, so as to throw light upon the other ; 
and if, in i^o doing, I may set at rest some few of the 
angry feelings which are too apt to prevail on sub- 
jects where they are the most misplaced, if but one 
heart should learn to feel with me that where all are 
eagerly looking for the truth, that circumstance ought 
to make us rather friends than enemies, and that the 
path we take matters far less than the place we are 
going too ;— •! shall have at least one cheering thought 
to go with me to my grave, brightening my path as 
all else grows darker. 



THEOLOGY. 

One of the most fruitful sources of angry discus- 
sions on this subject on the one hand, and idle 
scoffs on the other, has been the disposition so pre- 
valent among men, to a species of Anthropomor- 
phism in their notions of the Deity ; for though all 
will not go the length of the Egyptian monks who 
nearly murdered their bishop for endeavoring to 
persuade them that God had not actual hands and 
feet, — as they alleged they found written in the 
Scripture, — yet many would go nearly that length 
with him who should dare to assert that God has 
no more of the vindictive passions than of the 
bodily form of a man. Yet we must see clearly 
that one is nearly as absurd a fancy as the other, 
if we consider that a pure spiritual existence has no 
individuality but in will, and purpose, and feeling ; 
and that therefore any of those changes in mood 
which are in truth a part of the animal nature of 
man would be equivalent to a change of individuality 
in the Deity ; for a change of purpose is a change of 
person, where there is no animal nature to create or 
suffer that change. Philosophy asserts this, so 
does Christianity ; in God " is no variableness, nei- 
ther shadow of turning," yet men in all ages have 
misapprehended a few eastern hyperboles in the 
language of the Scripture, till they have made a 
Deity for themselves such as we should not select, 
even for a human friend. " I defy you to s^y so 
hard a thing of the devil," said Jo^ Wesley, when 
speaking of Whitfield's doctrine of pMkation ; yet 
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Wesley was not free from the prevailing anthropo- 
morphism himself. 

The very first step, then, if we would wish either 
to understand what is predicated of the Deity in 
OUT Scriptures, or to know how we ourselves stand 
with regard to this exterior power, whose will evi- 
dently must control us something in the same way 
that the parent controls the chUd, is, to ascertain 
what are the necessary conditions of eternity and 
self-existence, for it is in vain to say that the Deity 
is utterly beyond the reach of our reasoning facul- 
ties. We can conceive eternity, we can conceive 
self-existence ; every strong and cultivated mind that 
has turned its attention to these subjects knows 
this ; though it is one of those parts of individual 
consciousness which admits no other proof than 
the feeling that we can. We can conceive,-?— that 
is, though unable to comprehend, (using the word 
in its sense of the entire grasping of a subject,) we 
can apprehend, or reach to and lay hold on, the 
great features of the case : — ^we can arrive in thought 
at an approximation to the nature of an immaterial 
existence, though we cannot fathom all its depths ; 
and that we can do so is perhaps one of the strong- 
est, though least conspicuous proofs that we have 
a sort of imperfect specimen within us of what im- 
material existence is ; for experience shows that 
man is unable to conceive what he has no exemplar 
of. The wOdest imagination, while endeavoring to 
form a monster, has never done more than take dis- 

« parts of known things, and put them toge- 
rhe essence of eternity and of self-existence 
it is boundless, for, as I have already ob- 
if we suppose any other like power, we 
must either suppose a difference, or an agreement 
^of individual will and purpose ; if a difference, then 
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there must be discord and destructioii : if agreement, 
then, as there are no bodUy parts to prevent enture 
union, there is an amalgamation, and the power is 
one ; one, in its individuality, thatis« — ^but-— as some 
ancient Christian philosophers have weU observed, 
— ^not necessarily one in its parts or functions, since 
the individuality, the wisdom,* and the acUvely ex- 
erted will, are distinct principles appertaining to the 
same essence : for it is clear that the individuality 
Height exist for ever without any active exertion^ yet 
the power of exertion is in it, and capable of b^ing 
manifested at any time ; and though die individual- 
ity, the wisdom, and the exerted wiU, are distinct 
parts or functions of the one self-existent Being, 
they are necessary consequences of each other, and 
being each perfect, can be susceptible of no change ; 
for the knowledge which directs the will being en- 
tire, the choice consequent upon it must be always 
the same; nor can there be any other essential 
part or function affirmed of the eternal self-existent 
Being than these three : aU the rest must be mere 
negatives consequent dh them. Thus God cannot 
be mistaken in the means to an end, or find his pur- 
pose changed by unexpected circumstances ; because 
perfect knowledge forbids both. Nor can God suf- 
fer pain or grief, because either the one or the other 
results from the action of some force, exterior and 
superior to the being so suffering ; a thing which 
perfect power equally forbids. 

Again, there can be no distinction of past or future 
with the Deity. Man measures time by the reyolu- 

* The mere English reader is not aware, and ei^( some 
scholars scarcely consider that the term Xeyoc, which in the 
Gospel of St. John is translated ** Word," has the meaning in 
the Greek of the << Reasoning Power,^' or << Wisdom in active 
operation." 



tkms of tha eartb, and by his own waxing and wan- 
ing powers. Give him an eternal day and an unal- 
tered body, what then will be his past and futnve ? 
The past is what he has done and knows, the future 
what he has not yet done, and therefore does not 
know : but the Deity knows all, where then is his 
distinction of time ? To him it is one unbounded 
present, and all the events of the world, no less than 
its component parts, lie spread before him as in a 
map; save that our map only represents material 
objects, whereas it is die mind of man which the 
Deity looks through^— sees the motives which ope- 
rate there, and bends the events of nature so far to 
control the actions resulting from ihem, as to make 
even evil intentions conducive to some good end. It 
is an earthly and a human notion which figures to 
itself the Deity arranging the affairs of the world by 
patching here, and m^tding there, as if any event 
could tdke the Creator by surprise. And here 
arises the question which has been repeated through 
all ages, " Why, then, is there evil ? Why is there 
suffering in the world ?" for if an all-powerful Deity 
sees and permits, it is equivalent to the causing it. 
Even in human law, the man who stands by and 
sees a murder committed, without endeavoring to 
prevent it, is held a party to the crime. 

The answer to this is to be found in the nature of 
the beings in question. There is one thing which 
even to the Deity is impossible. The self-existent 
cannot make another self-existent, and what is not 
self-existent is bounded ; for there is an antecedent 
and a greater power: and what is bounded is imper- 
fect ; for there is something which it does not know, 
and therefore it can commit errors. Now expe- 
rience shows us that there is no happiness but in 
voluntary action: minerals have chemical affinities 
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and combine necessarily, but there is no sensation 
of pleasure ; the heart performs its functions involun- 
tarily, and there is no sensation of pleasure in their 
performance ; the goods of life as they are called, 
such as health, riches, &c., when in quiet posses- 
sion, give no pleasure further than they afford the 
means of seeking it, which is voluntary action. To 
make a being capable of a high degree of hap- 
piness then, he must have a free and intelligent 
will ; and thus he is akin to the Deity, and capa- 
ble of tasting the same felicity. This necessanly 
imperfect being, therefore, has a complete free- 
dom of choice, consequently the power of erring in 
his choice ; what then would be the course pursued 
by unbounded benevolence to preserve him from 
error? Would it not hedge him round with diffi- 
culties at every step towards that wrong path ; with 
inward discomfort, pain, and a long train of evil 
consequences to prevent him from pursuing it? 
Would it not school him, as a parent does his child, 
by allowing him to suffer from his thoughtlessness 
to make him wiser in future ? An imperfect being 
might not know how to prize or to enjoy the Divine 
felicity, till taught its worth by having tried in other 
directions and found himself wrong. Is there then 
actual evil in the world if we except that of the per- 
verse will of man ? I think a short consideration 
will show that there is not. I think that there is no 
man who has attained middle age, who will not ac- 
knowledge that in the irremediable events of his life 
there has always been either a grief avoided, or a 
good to be gained, if he chose to lay hold on it. A 
friend, the beloved above all others, dies perhaps ; 
is it long before we can see cause to thank heaven 
that he is safe from the evil which he would other- 
wise have had to endure from evil men ? His dealh 



has changed all our views and aims ;-— do we not 
find that in this change of views and aims we have 
gained more than an equivalent for what we have, 
after all, lost but for a time? We have gained pro- 
bably a farther power of doing good ; have formed 
fresh connections over whom we may exercise a 
beneficial influence ; are becoming more capable of 
mtellectual happiness ourselves, and of leading others 
to enjoy it ; more assimilated to God, and more fitted 
for a joyful reunion with those whom He has taken 
to Himself. If our conclusion as to the real nature 
of man be jlist, (and I know not how we are to 
avoid acknowledging it to be so), then what passes 
in the short span of bodily existence is but one part 
of a great whole ; and in passing through that state 
which is the school of our intellectual nature, enjoy- 
ing pleasure whOe pursuing the right course, and 
sufiering pain when following the wrong one, we 
are only undergoing a necessary preparation for a 
higher degree of happiness; after which, having 
gained the experience necessary to enable us to 
choose aright, we may find in the bosom of the 
Divinity and in the society of others perfected like 
ourselves, the entire felicity which we have sighed 
for. 

Thus far phOosophy speaks. Christianity goes 
fiirther, though in the same tone. Christianity says, 
" Man's path, even though thus fenced, may be mis- 
taken," and it proceeds to ofifer a set of precepts 
which make that path still plainer; it ofifers more 
yet, it sets before him an exemplar of human virtue, 
made perfect by the indwelling of the Deity, and by 
showing how lovdy such a life might be, even with 
no circumstance of worldly grandeur or pleasure to 
recommend it, has brought every feeling of man's 
heart into accordsmce with his true interests. " Nev6r 
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man spake like this man," '^ All were aBtonished at 
the gracious words which proceeded out of his 
mouthy" &c., &c., sufficiently shows how that hright 
pattern of excellence laid hold on the minds of the 
most indifferent* 

Nor is this all : we hare already seen that Ihe 
qualities of the Divine nature may be argued out by 
a sound philosophy. Man finds himself in a certain 
degree a partaker of that nature, therefore, by the 
necessary law of all existence, his happiness must 
be of the same kind ; Bod to seek any other would 
be but the insanity of a man who should plunge into 
the arctic seas to follow the whale. If, then, con- 
Tinced of this truth, he schools his mind to wish 
what the Deity wills ; to seek, in short, the same 
felicity, he will no longer have to comi^ain of Yob 
finite nature ; for Infinite Power is already accom- 
plishing his wish, almost before he has known how 
to shape it. He has no dread that the attainment of 
his object will be defeated ; for he knows that if the 
echeme he has devised prove vain, it is only because 
it was not in reality calculated to promote the end 
he had in view, and his inmost heart thus becomes 
a spring of never-failing content and satisfaction, a 
well of living water, freshening and beautifying aU 
around as well as all within. 

None who have not tried, are aware of the large 
influence which a soul thus constituted has, even 
upon the bodily health, though physicians have not 
unfrequently observed that a quiet and happy mind 
is the best medicine in illness. Sickness is one of 
those evils which are thought the immediate inflic- 
tion of the Deity, though were the matter better con- 
sidered, it would appear that it is most generally of 
man's making; but even when thus produced, it 
may become a Messing instead of a misfinrtnne, by 
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Steadily parsning the same course. If in health, we 
can imitate the perfections and seek the ieMcity of 
the Deity, by difiiising happiness around us, and 
enjoying Ihe contemplation of it ; in sickness we 
may seek the knowledge which forms another part 
of His attributes. It is a false notion that appUca- 
lion of the mind to science is impossible or hurtful, 
in such a state; on the contrary, it takes off the 
tedium of confinement, withdraws the attention from 
pain, and makes what would otherwise be weari- 
some, a source of enjoyment; for those who have 
active duties to fulfill^ often bave scanty leisure for 
acquiring what nevertheless they sigh for. In the 
quiet of a sick chamber knowledge may be sought 
and yet no chity neglected; and with convalescence 
comes the additional pleasure of feeling that we go 
forth to our duties with a mind strengthened by its 
high contemplations, and with increased powers of 
usefulness from the acquisition of knowledge. This 
is no imaginary picture; if the philosophy which 
the writer now presents to those who, like him, need 
it for practical use, be worth anything, let him who 
profits by it remember that it was so acquired. It 
was during months of illness that he stole time to 
hold intercourse with the master-minds of antiquity ; 
and often has he hailed, almost with delight, ^ 
respite thus afforded him from worldly toil. If then, 
to an individual deeply involved in all the perplexi- 
ties caused by man's perverse will, the mere school- 
ing his wishes to the Divine similitude be productive 
of so much peace and happiness, what would be 
the consequence if a whole community were under 
the same influence ? The question of *^ why evil 
is in the world?" would not then be asked; for 
there would be none. Health would not be worn 
out by extreme labor ; for who that lofned his neigh- 
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bor would require or allow it ? -Hearts would not 
be broken by unkindness ; for the follower of such 
a system " loves his brother." Disease would not 
be brought on by excess, or transmitted in the blood 
to an unfortunate progeny ; for men would no longer 
debase themselves by sensuality. Science would 
meet and control the dangers arising from natural 
causes ; and death itself would be but a pleasant 
journey to a happier land, where friends and kindred 
were awaiting us. Again I repeat that the mass of 
suffering which man sternly mounts upon to arraign 
the Deity, is heaped up by himself only, and might 
be swept away again by the same hands that placed 
it there. Three generations of a wise and virtuous 
race would nearly efface the mischiefs of aU the ages 
of sin and* sorrow which had preceded them. There 
is nothing in all this, probably,' that has not been 
said before, and perhaps better said; but unfortu- 
nately, the necessity of using words as the medium 
of thought frequently leads us to forget that they are 
only the medium and not the ideas themselves. 
Thus we find it daily repeated, that God is eternal, 
self-existent, almighly; and when these words are 
uttered it is thought sufficient. Among those who 
utter them, who is there who has accurately weighed 
the necessary conditions of such an existence ? The 
most contradictory propositions are brought forward 
and insisted on, and none perceive the contradiction 
unless the very word should bear it upon its face. 
Thus, he who should assert that God is wise and 
ignorant, powerful and weak, at the same time, 
might be doubted ; but he who asserts such changes 
of purpose in the Deity as we find resulting from 
the want of power or of knowledge in man, gains 
credit, because it is not perceived that omnipotence 
and omniscience leave no room for any such change, 
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and that eternity and self-existence entirely forbid 
the possibility of it: this is but one of the many 
propositions of this kind which daily pass current 
in tike world. If, therefore, an accurate notion of 
the nature of the ruling power on whom we depend 
be requisite to the understanding our position, and 
regulating our actions, it is of no small importance 
to awaken men's minds to the logical consequences 
of their admitted creed. Indeed, were this course 
generally followed, there would be an end of the 
dissensions which now disgrace the Christian world ; 
for a really false opinion would soon manifest itself 
to the mind of the inquirer by the absurdity of its 
consequences, and all other differences,— which arise 
merely from taking words for ideas and then imagin- 
ing that our neighbor means diiferendy, because he 
uses a different word, — would merge in the one truth 
which all love, and either seek, or think they have 
attained. I believe that if each of the words which 
have in turn been made the " Shibboleth" of a party, 
had been subjected to such a process, we might now 
be living in peace, " one fold, under one shepherd." 
Sure I am, liiat as the the Truth can be but one, 
there must be a fault in the course pursued, or those 
who have honestly sought it could not have remained, 
as, — ^alas for Christian charity I^many wise, and 
otherwise good men have remained,*— in bitter oppo- 
sition to each other. 

" The man is other and better than his belief," 
says Coleridge; so deep a thinker ought to have 
gone further, and told us why it is ao ; for the maxim 
is a true one. Is it not that the conviction of the 
heart, from which his actions flow, finds imperfect 
expression in words, and that even those words fail 
to convey to others the meaning he has intended to 
give them ? His words are attacked, and he defends 
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them as the visible signs of what he thinks and feels; 
bnt are they so ? Let any man try to express his own 
interior conviction in accurate terms, and see how 
many deep feelings of unseen realities, how many 
humble prostrations of human weakness before Di- 
vine perfection, are unsusceptible of any e:{pres8ion 
at all ; and when he begins to attempt a definition, 
how his very soul groans over the unsuited tools he 
has to use ; s^d when he has felt all this, let him, if 
he cam, condemn his neighbor's creed, when he 
sees his neighbor's life, and reads in that what he 
must have intended to express. 

We have now seen what are the necessary condi- 
tions of self-existence. Will either Unitarians or 
Trinitarians dissent from this t Athanasius, the most 
decided of Trinitarians, expressed himself in nearly 
the same terms that I have used. Priestly could 
hardly have wished for any other definition. Why 
then have they been considered of difierent sects ? 
Because each has attacked or defended words ; and 
the things which those words were intended to con- 
vey a notion of, have not been duly considered ; and 
then, when controversy once begins, and passion 
enters where placid reasoning alone should find place, 
adieu to the hope of brotherly fellowship ! Evil feel- 
ings are engendered ; th)e church of Christ is split ; 
and he who endeavors to make peace by showing 
each party that in the heat of dispute both have gone 
too far, is looked upon as lukewarm in the cause, or 
perhaps as a traitor to that very faith which he is 
endeavoring to preserve "in the bond of unity." 

The tradition of the church tells us that when the 
apostle John, sinking under the pressure of years and 
infirmity, could no longer preach to his converts, he 
was wont to be carried in a chair into the midst of 
them, where he pronounced simply these words, 
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" Children, love one another." If this was the last 
lesson of ihe disciple " whom Jesus loved," of one 
who had heard the gracious words of Him who 
" spake as never man spake," surely we shall do 
well to remember that" brotherly love" is orthodoxy, 
and that charitable indulgence, not unmeasured zeal, 
is " Ihe fulfilling of the law." 



PSYCHOLOGY. 

If Theology has been embarrassed by inadequate 
conceptions of the nature of the Self-Existent, Psy- 
chology has suffered no less from confined notions 
of the nature of man. Though it has been very 
generally believed that this nature is compound, and 
though file words "soul" and "body" are in every 
one's mouth, yet we find no distinct ideas respect- 
ing the functions of each, even among those who 
are the most decided in their assertion that such are 
the component parts of man. We find no great 
laws established by experimental proof, as in other 
sciences ; no accurate classification ; and he who, 
without a previously formed theory of his own to 
guide him through the labyrinth, should take up 
any of the works professedly written to explain 
the subject, would very probably find himself more 
bewildered when he had finished than when he 
began. 

When a science is in this state of chaotic dis- 
order, there is no chance of progress ; the very 
first step towards its advancement, therefore, must 
be a classification which may at least reduce the 
subjects it embraces to something like arrangement. 
It may be imperfect, it may even be erroneous ; 
but at any rate, the objects requiring attention will 
have been disentangled from each other, and so 
placed that they may be viewed separately, and ex- 
amined on all sides ; it is easy then to shift their 
position if, after such examination, it should appear 
necessary. 
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But the very thing which makes classification 
needful makes it also difficult. Whoever may at- 
tempt it will be met by his cotemporaries with the 
taunt, '^ What new sense has been given to you, that 
you imagine yourself able to do what abler minds 
have not accomplished ?" Those who think that 
the adytum of the temple ought to be dark, or 
lighted only by the torch of the mystagogue for the 
entrance of the initiated, wiU denounce the endea- 
vor to admit daylight as a sacrilege. What have 
the people to do in such matters .? and what can a 
Pariah know of them? All ihis and more must 
be expected, but it alters not the .case; a first 
step must be made, or a second never can be : and 
if the people, the multitude, the o( icoxxot (I care 
not by nWiart; term of contempt I and my com- 
peers may be denominated), if the masses, I say, 
are to be what God made them to be, something 
more must be done than to tell them that they 
have instinctive feelings given them by a benevolent 
Deity, which it is a sin to indulge ; for which rea- 
son severe laws abridge their gratification as far 
as possible : and that they have a soul destined 
for an immortality of spiritual enjoyment which 
they have no means given them of preparing for. 
Something more than this, I repeat, is needfiil to 
make us fit denizens of heaven : we must know 
how much of what we now feel is to go with us be- 
yond the grave, how far it is to be controlled ; how 
far indulged. We must, in short, ascertain the 
boundary line between the animal and the immor- 
tal nature ; and this must be done, not for the few 
who have grown pale over their midnight studies, 
but for the many; for those who can only snatch 
a moment firom the labors of the day for a short 
book, and whose toil has made them sleep too 
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soundly at night to allow of long speculations. The 
philosophy of the multitude must be as brief as it is 
practicsd. 

We began with a slight classification of the phe- 
nomena of man's nature into 

1. The instinctive emotions and appetites. 

2. The faculties. 

3. The will. 

And I assumed that as the first two partook of the 
changes which the body undergoes, they were bodily; 
but that as the individual and intelligent will partakes 
of none of these changes, it was of sr different nature. 
Had we never heard of soul and body, so marked a 
distinction in phenomena would have led us to look 
for a double principle to caulse it ; and I therefore 
propose to reduce man's nature to its ulthnate ele- 
ments, by arranging the whole under two simple 
divisions. 

I. Material and animal functions subjected to 
bodily change, and subdivided into 

1. Appetites. 

2. Instinctive emotions. 

3. Faculties. 

II. Spiritual and unchanging functions. 

The latter division only, is, stricdy speaking, 
the province of Psychology : but in a nature so 
intimately blended, Uie one part so influences the 
other, that a system which should leave out either 
would be very imperfect. I therefore proceed to 
consider, 

I. Material and animal functions subjected to 
bodily change. 

1. I need not waste time in proving that appetites, 
such as hunger and the like, are a part of our bodily 
and animal nature. No one denies it; and whoever 
should doubt it might soon be convinced by trying 
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the experiment of preventing their gratification. 
Man would perish from the earth under such a re- 
gimen. 

2. There has been more doubt as to what I here 
call the instinctive emotions : anger, fear, and many 
other emotions of this kind, have generally been 
termed passions, and referred to the soul for their 
origin; but when it is considered that they arise 
involuntarily in the first instance, and are attended 
with such a change in the circulation, and other 

' bodily functions, as to disorder the health, and even 
in some instances to cause instant death, and when, 

. moreover, it is considered that these so called pas- 
sions are requisite to the preservation and well-being 
of the species,— for anger impels us to self-defence, 
fear to the avoidance of danger, &c.,— we shall be 
justified, I think, in giving £em the appellation I 
have done ; since, though passion, if we take it in 
the strict sense, means only a thing suffered pas- 
sively; yet in common parlance it has been strangely 
confounded in its meaning, and is not unfrequently 
so used as to signify a thing done actively. Of 
course from this class of instinctive emotions must 
be rejected, some of the feelings hitherto classed 
among passions, such as Hope, which is attended 
with no bodily disorder, and has therefore no claim 
to the title of passion, or a thing suffered. It will not 
be necessary to specify every one of the emotions 
thus to be classed ; it is so easy to examine whether 
any bodily disorder is ever occasioned by it, or not, 
that none can be at a loss in determining the ques- 
tion. 

3. The faculties have been variously considered 
by different writers : but as a recapitulation of their 
opinions would take much space, Uiose who wish to 
know what they are, must consult their works. 
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Pursuing the inquiry on the same ground that I have 
taken with respect to the instinctive emotions, I find 
clear indications of bodily origin, in the fatigue 
occasioned to the brain by their exercise, the neces- 
sity for repose ere they can again be set to work, 
their complete derangement by bodily disease, their 
debility in the last decrepitude of age. We need 
hardly ask the physiologist for his assistance here ; 
common observation suffices for this conclusion. 
And here we may notice, that as the instinctyye emo« 
tions are requisite for the preservation of the animal, 
so also are the faculties in a certain degree; for 
though the combinations eifected in the brain may 
be applied to other purposes, which I shall presently 
speak of, yet the first and most obvious use is in the 
ministering to bodily needs ;-— contrivances for de- 
fence, for shelter, for procuring food, are the result 
of such combinations ; and unarmed with natural 
covering or natural weapons as man is, it is evident 
that without these contrivances the species would 
soon perish. Thus far therefore we have a mere 
animal, with the properties and capacities requisite 
for his preservation. 

II. Spiritual or unchanging fimctions. 

These appear to be two : t. e., the intelligent will, 
and that species of memory which forms the con- 
sciousness of identity ; and which, — however ordi- 
nary recollections may be impaired by the injury or 
disease of the brain, — ^never suffers any change 
from infancy to death, and even in sleep remains 
unaltered. 

We have as yet considered man as an animal only, 
and have seen all parts of his frame acting harmo- 
niously together ; the appetites, and the involuntary 
or instinctive emotions by turns stimulating the facul- 
ties to provide for the needs of the body, Skene facul- 
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ties being operations of the brain, and therefore 
coming within reach of the mechanical action of the 
system. But another power now enters upon the 
scene, and, for good or for eyil, not unfrequently 
thwarts and disorders the whole. The instinctive 
emotions, which in themselves are evanescent, are 
wrought up by this untiring energy into permanent 
affections. The faculties which naturally only act 
under the stimulus of bodily wants, — that is to say, 
under the impulses mechanically conveyed to the 
brain, — ^are now seized upon by this resdess inquisi- 
tive power, and compelled, in spite of fatigue, and 
even utter derangement of health in consequence, to 
minister to its requisitions, and supply it with the 
information it wants ; unUred, unchanging, it drags 
on its weary slave with immitigable determination, 
till at last it scornfully casts it into the grare as no 
longer fit for its purpose, and asks for other worlds, 
and ages yet to come, to satisfy its impatient long- 
ings for wisdom or for enjoyment. But though, 
when speaking of functions, I have divided them 
into two, as manifesting themselves differently ; it is 
clear that they proceed from one principle ; it is the 
conscious individual essence which pours itself forth 
in this energetic and unwearied activity, and Is able, 
when it knows its powers, to appropriate to its own 
purposes the whole of the unrivaled machineiy 
placed within its reach. 

But though this nice mechanism be capable of 
responding to the touch of that power within, which 
makes man so godlike when his nature has its full 
play ; it is too frequendy left at the naercy of out- 
ward impressions, and remains the mere animal to 
the last : for we have already seen that the exertion 
of the intelligent will over the bodily fiinctions is not 
requisite to their performance so as to preserve life* 
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Man may exist as an animal, or at least very little 
removed from that state, and when the brain has 
never been exercised in those nicer operations which 
the individual essence can at its choice require from 
it, it becomes as unfit for use as the hands of a 
Hindoo devotee when he has resolutely kept them 
shut for ten years together. Active use is the neces- 
sary condition for keeping any bodily fibre in a 
hesdthy and serviceable state ; and we see that this 
active use is stimulated by the sensations from with- 
out, which at our first entrance into the world are 
so abundant in all directions. The first impulse of 
the child is a resdess curiosity, and at the same 
time an endeavor to combine and arrange ideas from 
what he sees and hears. Sensation has done its 
work; the brain has perceived; the individual is 
beginning to discover the organ he has at his com- 
mand, and he is already directing it to the inquiries 
needfiil for his information ; but too frequency the 
child has no one who can reply to his inquiries ; he 
gets weary of useless question, or is reproved for it ; 
2ie brain consequendy (becomes inactive as to all its 
higher functions, and no farther progress is made. 
The will is either not exerted at all,^for the mere 
action of nerves of voluntary motion stimulated by 
sensation must not be confounded with the ruling 
individual will,— or if it be exerted, having no longer 
power over the faculties so as to acquire useful in- 
formation, its whole energy is devoted to the giving 
force and permanence to the instinctive emotions^ 
which being involuntary, never can slumber as the 
faculties are wont to do. The man becomes thus 
the creature of passion, and that immaterial essence 
which should have been the guide to all that is ex- 
cellent and noble in knowledge and in feeling, pan- 
ders only to the impulses of the body, and degrades 
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itself from its high dignity merely to sink both below 
the level of the brute ; for the brute^ when the appe- 
tite is satisfied, goes no farther; but bring the intel- 
ligent will once to aid, and the jaded appetite is 
pampered and stimulated ; fresh excitement is sought, 
and the body is at last worn out by the endeavors 
of its unwearied ally to minister to its gratification. 
In cases of idiocy it is evident that the brain 
never has attained a sufiicient power for supplying 
the individual will with the information it needs; 
but the proverbial obstinacy of idiotic persons shows 
that this power is as strong in them as in others ; 
and were a careful training given to such children, 
it would be found that they are capable of miich 
more than is supposed.* I knew a family in hi»a- 
ble life, some years ago, where three of the children 
were thus afflicted; two of them were trained as 
persons in that rank usually are, to labor, and 
attend the church on Sunday. The third, and 
youngest, was the mother's darling, and nothing was 
required of him. The first two remained weak in 
intellect, but capable of performing many manual 
labors ; were honest and industrious in itieir way, 
and were conscientious in the discharge of their 
humble duties. The third was the reckless, spiteful 
idiot too often seen. 

Again, in insanity we find a no less resolute will; 
but misled by the false report of the brain, it is de- 
voted to useless or mischievous purposes ; and here 
too it is probable, that were the ofiice of the brain, 
of the instinctive emotions, and of the ruling will, 
duly distinguished, this most miserable of all calami- 
ties might be either wholly averted, or greatly miti- 
gated. Its origin is either in a diseased state of the 

* See << SmaU Books," &c.. No. 3, $ 14. 



50 I*SYCHOLOGT. 

brain, from injury, or the Violent action of some 
instinctive emotion, or a devotion of the cerebral 
power to One subject exciusively of all others, till it 
has no longer the power to apply to any but that 
Now were the ruling will in the habit of claiming 
that supremacy whit5h it can claim, it seems proba- 
ble that in every one of tftese instances it might, if 
not prevent the evil whoUy, — as it probably would 
in the two latter, — yet grea&y mitigate it. Else how 
is it that we find in cases of confirmed insanity the 
fear of pain will curb the fit? Here the will is ex- 
cited to use its power to avoid an evil, and for the 
time it uses it successfully. 

Few know or believe the immense power which 
this undying energy is capable of exercising over the 
body, for it is only now and then that it is seen in 
full action ; but that it is both master of, and widely 
different from the animal nature, may be stifiiciently 
shown from those instances. For example, when a 
man resolves on putting an end to his existence by 
abstaining from food,— and this has been done, — ^the 
tyrannicaJ sway exercised over every sensation and 
-craving of the body, is complete and durable, as well 
as in entire contradiction to every impulse of the 
animal nature. Or if it be said that this has been 
merely the last resort of a man wearied out with 
suffering, let us take the case of one hazarding or 
throwing away his own life to, save another from 
perishing. A stranger it may be, one from whom 
he has nothing to expect, and where he has no in- 
citement but the intimate conviction that a higher 
and a nobler nature claims the sacrifice of the mere 
animal. He knows that he is rushing upon death, 
he feels, probably, some natural shudder in doing 
so ; yet this is overruled, and he goes on with his 
resolute purpose. Take away the influence of such 



PSTCHOLOOY. 61 

a principle within, and half the actions of men are 
utterly unaccountable ; for it is the natural tendency 
of all things to accomplish the end of their being ; 
and if it be sentient, to be happy in doing so. The 
plant blossoms and bears fruit before it decays, and 
its life may be prolonged by preventing it from blos- 
soming. The mere animsd eats, drinks, propagates 
its species, and is satisfied ; but man is always aim- 
ing at objects to which his life is frequently sacri- 
ficed, and no one calls him insane. On the contrary, 
in the proportion that he is ready with this sacrifice, he 
is honored and esteemed ; because every one has an 
interior consciousness that it is what his own nature 
"aspires to. He feels that he is now but the larva of 
himself, and that he has a higher carreer opening be- 
fore him, where all that was beginning to develop 
itself will acquire perfection, where all the gentler 
sympadiies of our nature may still find place and 
scope, and from whence the grosser animal gratifica- 
tions alone will be banished, along with the earthly 
frame which required theiti. 
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" What is a Religion ?" and " what is a system 
of Philosophy ?" They are two different answers 
to the questions most interesting to man. Examine 
all the religions which have long held sway over the 
minds of men, all the philosophical systems which 
have united under their banner a large portion of 
the enlightenied part of mankind, and you will find 
that these religions and their systems have one dis- 
tinction common to both ; that they have boldly pro- 
posed and solved the whole of those problems. It 
is by this character that tre recognize a really great 
system, and we may truly say Aat if one of Siese 
questions has been pretermitted, it is but half a reli- 
gion or half a system of philosophy. Would you 
have an example of the stretch and extent of a 
great religion, look at Christianity ! Ask a Chris- 
tian "whence the human race is derived?" He 
can teU you. — ^'* What is man's object, and what his 
destiny?" He can teU you. Ask a poor child 
from school, " why he is here, and what will be- 
come of him after death?" He will make you an 
answer full of sublime truths, which probably he 
may not half understand, but which are not, there- 
fore, the less admirable. Ask him, " How the world 
was created, and why ?" " How the earth has been 
peopled? why men suffer, and how all this will 
end ?" He can tell. He knows the duties of man 
towards God and towards his fellow-men, and when 
he is older, and has learned the system more com- 
pletely, he will not hesitate at all more respecting 
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natural, political, and national rights; for each of 
these parts of knowledge flows as naturally from 
Christianity as light from the sun. Such is what I 
call a great system. 

These are the words of a French philosopher who 
himself was not a Christian,* but I can find ho 
words which would more aptly trace the way in 
which a " great system" must influence aU the rela- 
tions of life ; and most truly does he pronounce that 
to be but a half doctrine which is incapable of this 
extended rule over men's minds and actions. When, 
therefore, I come to the practical result of a scheme 
of philosophy which walks hand in hand with the 
" great system" which M. Jouffroy has so well de- 
scribed, it will not be astonishing if I find myself 
obliged to touch on many points where great differ- 
ences of opinion have existed. To those who may 
not take the same view of the subject, I can only 
say with Themistocles, " Strike, if you please, but 
hear me." Weigh at least, whether there be not 
some truth that deserves your farther attention in the 
propositions which at first may seem strange, and 
perhaps displeasing. 

We have already considered the exterior and in- 
terior power in their separate nature and functions : 
we now come to the mutual relations which must 
Bubsist between them, and the influence these have 
on man's position, prospects, and finally destiny. 
We have seen man endued with instincts and facul- 

* Perhaps I ought rather to say, that disgusted with the nar- 
row views of contending sects, he was unable to find any one to 
which he could associate himself, and thus, unphilosophic only 
in this, overlooked his own proposition, that great systems, whe- 
ther of philosophy or religion, are only two modes of solving the 
game question, not two solutions ; and that, therefore, he who 
professes a pure and true philosophy is a Christian^ whether he 
b»ows it or not* 
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ties purely corporeal in their origin and mode of ex- 
ercise ; and yet, in the midst of these corporeal in- 
stincts and faculties, we find another power introduced, 
of a different nature, capable of diverting them from 
their natural course, and exercising an almost illimit- 
able sway over them ; like the musical instruments 
which by their regular machinery can produce a set 
number of tunes, but yet have keys annexed, by 
which a skillful player can produce harmony at his 
will : and this complex nature of man is the work of 
a Being who, having all power and all knowledge, 
must do what is best for the proposed end. 

If we. look through creation in every instance 
where we have an opportunity of watching the ope- 
rations of nature, as writers on such subjects are 
wont to say, or as I should say, of the iframer of 
nature, we find no substance formed with particular 
properties for an especial occasion, which proper- 
ties never come into use afterwards. Every che- 
mist knows that each substance has its peculiar 
qualities and laws which avail equally be it free or 
in combination, be it part of an organized or an un- 
organized body; and that amid all the mutations 
which are continually going on, nothing is wasted, 
nothing so far changed in nature that it cannot be 
resolved again into its component parts, which by 
the same unchanging laws form fresh combinations, 
each nevertheless still retaining the fundamental 
character impressed upon it. We see too that all 
organized things, — I am not speaking now of man, 
—have exactiy those qualities, organs, and impulses 
given them, which conduce to the end of their being; 
which end they scarcely ever fail to accomplish: the 
plant, the insect, the animal have their dificrent modes 
of li^ and production-; but they .lire, and prpdi^ce;. 
no property inherent in them interferes to prevent 
this. We further see that when we have established 
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any great law of creation by reasonable induction, 
we can explain hitherto puzzling phenomena by a 
reference to these laws. 

Upon these last grounds, then, I assume that man's 
instincts snd faculties are given him for purposes of 
permanent utility extending beyond this life : because 
it is evident that he has a property inherent in him, 
which interferes with, and very frequently wholly 
prevents, the full development of his animal nature ; 
and therefore that animal nature, and the period of 
its duration, is not all of man. And if any one ob- 
jects that man is in a fallen state, and therefore that 
these instincts and faculties are corrupt, and that we 
are not to look for good but for evil from them, I 
reply, that those who make this objection doubtless 
will allow that when man came from the hands of 
his Maker, his nature, as well as all the rest of the 
new world, was " very good." Now we have already 
seen that these instincts and faculties are corporeal ; 
provided for by a very simple and complete mechan- 
ism, but still by mechanism, as much as the bending 
of the joints or the growth of the body ; then these 
instincts and faculties were in man originally such as 
they now are, excepting in instances where they are 
impaired by disease, and are no more corrupt than 
his bones or his muscles ; and it is only when the 
individual power interferes to give intensity and 
duration to these animal functions, that they run into 
excess, and thus become an evil, from the due balance 
between them being overthrown. It is no small 
happiness to the world that those kindly feelings 
which bind man to man, are all found among the 
instinctive emotions, which being consequent on the 
very frame of man, and altogether involuntary in the 
first instance, are therefore in no danger of being ever 
wholly stifled ; while the sterner part of his nature 
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which we have called the faculties, result from cere- 
bral combinations produced by a voluntary act, and 
therefore subsequent to the first impulse of sensation. 
Let us now see how the individual is likely to be 
affected by this corporeal mechanism. He enters 
the world inexperienced and full of wonder at the 
scenes around him, and the first sensation that is 
awakened after that of mere appetite, is, love to the 
parent who cherishes him; the next, grief at the 
sight of an angry or a sad countenance. It is only 
gradually that the brain acquires power for its higher 
exercises, and long ere this has taken place, the feel- 
ings have taught the individual better than the most 
luminous argument could have done, that it is good 
to love those who are kind to us, and to avoid ex- 
citing their anger or their grief; and this is become 
so Habitual, that a deviation from the usual course of 
feeling is painful in the first instance. Here then, 
the very first of instinctive emotions, provide a never- 
failing source of happy intercourse ; and there is so 
much pleasure in yielding to them, that nothing 
further is requisite than a curbing power. The 
individual readily abandons himself to the gentle 
influence ; but he may follow it too far. A parent or 
a companion may ask a wrong compliance: it is 
then that the intelligent will may call in the aid of 
the faculties to combine arguments, and weigh con- 
: sequences ; and, sitting like a sovereign at his council 
board, finally resolve, that the petitioning feeling 
ought not to be attended to. How soon the brain 
shall be capable of thus giving counsel, depends on 
the wholesome exercise it has had; for where no 
stores of knowledge have been laid up, arguments 
cannot be found; and where the habit has not been 
acquired by daily use, combinations of ideas are 
formed with difficulty. It would seem that mere 



FAACnCAL RXSITLTS; fi7 

sensation had found itself the straightest road, and 
that the more complex convolutions in which, ac- 
cording to some, memory and the higher reasoning 
faculties are exercised, were so unaccustomed to be 
ealled into use, that the parts were grown stiff and 
inactive ; nay, as we see that size and strength of 
limb is only gained by exercise, it is not impossible 
that a brain never called into use, may not even have 
its full proportions ; and thus, from neglect in child- 
hood, a physical incapacity may be engendered. 
Suppose this the case, and that either from want of 
exercise or of power, the faculties in their higher 
uses are not duly developed, it follows that the indi- 
vidual will, having no guid^ but the emotions, will 
follow them blindly, they themselves being but a 
blind impulse ; and when '* the blind lead the blind, 
both fall into the ditch." But this is no corruption 
of nature, all these functions are useful and good in 
themselvBs, it is merely a neglect of one part which 
throws the rest off their balance. 

Let us now suppose that the faculties having been 
cultivated to the utmost, the will has listened to them 
almost exclusively: a harsh character will be en- 
gendered ; for no human being is perfect, and if we 
bestow our regard only in the ratio of specific merit, 
we shall seldom find enough excellence meet our 
notice to justify any large share of it. It is then that 
a yet more powerful instinct steps in : love between 
the sexes teaches at once the generous self-devotion 
which the combinations of rational argument might 
have been long in inculcating, and perhaps have 
attempted inefifectually ; and all the gentler social 
relations arise out of it to sweeten life, and give a 
yet higher scope to our wishes ; for who that truly 
loves will be satisfied that the union shall be broken 
at the gates of the grave, which has been so sweet 
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aa one through life ? And how often do we see that 
he who cared not if his Loose companions looked 
upon his yicesy has shrunk from^ and perhaps quitted 
them, when he thought of the innocent chUdr whom 
he could not bear to contaminate! And thus we 
see two kinds of animal functions mutually balancing 
each other, uniting to school the individual will to aU 
that is amiable and exalted. The instinctive emo- 
tions softening the sternness of the faculties, the 
faculties curbing the animal force of the emotions, 
and the will, impelled by the solicitations of the one, 
and guided by the information and caution of the 
other, acquiring by degrees those habits of judging 
and feeling rightly, which qualify man for the spirit* 
ual felicity of his Creator. He has learned the 
enjoyment of benevolence and the excellence of 
knowledge, and his heaven is already begun on this 
side the tomb ; and thus, though these emotions and 
these faculties may cease with the bodily mechanism 
which causes them, they have stamped their impress 
on the individual. Like metal poured from the fur- 
nace into a mould, which retains for ever the form 
so acquired, though the mould be but of earth ; the 
will has acquired the character it will carry with it 
into eternity, though the mould in which it was cast 
be returned to its dust. 

Can the Christian who holds philosophy to be 
" foolishness," deny that these warm though instinct- 
ive emotions, these aspiring faculties, are in exact 
conformity with the rule he acknowledges ? The 
God who made man was not so limited in power or 
knowledge, or so wanting in benevolence, as to have 
given him properties unfitted for the fulfilment of 
his high destiny. The Saviour himself has pro- 
nounced that a man shall leave all else to '* cleave 
to bis wife." He has given as the badge of his 
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followers, that they should " love one another ;"— 
as the rule of our life, that we should strive to be 
" perfect, as our Father in heaven is perfect." We 
look into our hearts, and we find that we are na- 
turally led to love the woman of our choice, beyond 
all other things ; that we cannot be happy, or even 
retain a sane mind and healthy body without social 
intercourse, and that we aspire to knowledge, to 
greatness, to immortality, to perfection in short, with 
a longing that is never satisfied in this life, yet never 
wholly subdued. Is that philosophy foolishness^ 
which by rational argument deduces the truths of the 
Gospel from the very nature of things^ and thus 
leaves no room for hesitation or disbelief ? 

But if this be the case — ^if a due balance of in- 
stincts and faculties be needful to school the Will, 
so as to fit it for the only felicity suited to its na- 
ture-— what sort of training ought man to have, and 
what must be the sensations of one who feels this 
truth deeply, when he looks roimd on the habits 
and maxims of society, and the principles on which 
legislation is too generally founded ? '' The poor 
man must learn to restrain his passions," say politi-* 
cal economists ;— let them first define what passion 
means. It is convenient when an ambiguous term 
hides instead of explaining the intention ; and this 
well-sounding term means, that, because it suits 
those who have the power, to retain the soil as their 
own property, therefore the man who is debarred 
from any share of it, is to be debarred also from the 
due perfection of his nature. Those very instincts 
given to mould it to benevolence and kindness are 
to be rooted out ; or, if God be stronger than man^ 
and this endeavor fail, they are to be made instru- 
ments of evil instead of good, and what would have 
|>een the parent of all the lovely social afiections, i? 
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to become the mere appetite of the brute, indulged 
when the animal nature is importunate, but so m- 
dulged as to degrade and deteriorate, instead of im- 
proving the individual. 

" We must have servants and laborers, hewers of 
wood and drawers of water," say the rich and the 
luxurious ; " it is therefore idle to teach the poor 
what will only set them above their work." I only 
ask, does it so really? Where are the instances of 
the real lover of intellectual improvement, who has 
been inefficient in what he has undertaken ? But 
suppose it were as is objected, — suppose a few 
hours were lost, or a few shillings spent on intel- 
lectual pleasures— do we never see either one or 
the other wasted at the beer house ? And which 
is the better way of spending them ? But setting 
aside all this, setting aside, — what I have always 
found, — ^that mental cultivation strengthens our 
power for whatever we undertake ; I ask again, 
what right have you to cramp and stifle the intel- 
lectual fs^culties of a large portion of your fellow 
creatures, in order that you may purchase their 
bodily labor, even supposing that you could no 
otherwise secure it ? — to rob men of the best gift 
God has given them, in order that you may " fare 
sumptuously every day, and "be clothed in purple 
and fine linen." The mutes of the seraglio were 
deprived of the power of speech, that they might 
not tell the secrets of their master. Would you 
condemn as cruelty the depriving a child of one 
bodily organ, and yet justify the cramping the 
whole system of mental powers, merely that there 
may be a Pariah caste— a Helot race, — who shall 
never rise above the soil they tread on, and look up 
to their masters as to beings of another species ? 
If such were to be the enduring state of societyi 
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there would be some justification for those who 
might strive to overturn all existing institutions, in 
the hope that human nature would find means to 
assert its rights in the confusion. Such are not the 
lessons of 3ie Gospel, for '* there is no respect of 
person" before God, and yet probably never till 
now, and in this so called free land of England, was 
the distinction of rank made to press so heavily on 
the poor man. The slave in Greece and Rome 
was in some things better ofif. He was instructed 
that he might be serviceable ; and finished, not un- 
frequently, by being the friend and companion of 
his master as his freed man. The mistress and her 
female slave sate and span together. In the modem 
states of continental Europe even, the servant or 
the laborer enjoys a certain degree of familiarity ; 
and is in consequence more contented, though poor^ 
er. The increase of riches and refinement in Eng- 
land has given the upper classes a character of their 
own ;^-with a selfish exclusiveness, they wish to 
retain this distinction ; and with an instinctive feel- 
ing that intellectual strength is power, however the 
maxim may have been hackneyed and ridiculed, 
they hide from their own hearts even, the uneasy 
dread of being encroached on, under the specious 
argument that for the poor man his Bible suffices. 
A blessed and cheering book it is doubtless; but 
how much richer a harvest of usefiil precept does it 
afford to those whose minds have been enlarged by 
further culture ; how many mistakes would be avoid- 
ed if the great principles of Philosophy were better 
studied ; how much light would be thrown on it if 
something were known of the times, the places 
where, and the people to whom its words were 
spoken. The Bible alone is not enough ; the mind 
requires relaxation : the conmionest events of Eng- 
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land raise curiosity respecting other lands and habits 
of life ; and the young who hear a sailor narrating 
the wonders of his voyages, or the soldier of his 
campaigns, naturally wish to know something about 
the things they hear of. Why is innocent plea- 
sure to be denied them ? We should have a more 
moral population if amusements of a higher and 
more intellectual character were placed within their 
reach. It is not enough to give them food and 
raiment merely, they feel the wish to be respected 
as men. 

Let me not be misunderstood. I call for no 
agrarian law, no equality, which if established to- 
day, must cease to-morrow, from the very difference 
of individual strength and inclination ; but I call for 
justice ; — I call upon legislators to remember what 
God remembers, i, e., " whereof we are made." I 
call upon them not to damn their immortal fellow- 
men, by curbing with all the force of stringent laws 
on the one hand, and cold neglect on the other, the 
development of a nature which God looked upon when 
he had made it, and lo, "it was very good." Inte- 
rested men have parted what ought to have been 
joined. Philosophy and Christianity have been 
severed, and both have been made to speak a lan- 
guage foreign to their purpose ; but though man for 
a time may obscure those eternal verities, it is but 
like the smoke which hides the sun ; the light must 
break forth again ; and let us thank God that it must. 

It may be asked what I would substitute for the 
order of things I complain of? This is the ready 
way of getting rid of disagreeable representations, 
yet I will not shrink from this either; but the sub- 
ject is large enough to require to be treated sepa- 
rately, and my business here is with the estab- 
lishment of great principles ; these once established, 
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details spiring naturally from them. I return there- 
fore for the present to man and his nature, position, 
prospects, and final destiny. 

I have assumed, upon what I think sufficient 
ground, that all the phenomena of our nature are to 
be referred to animal appetite, instinctive emotions, 
faculties, and intelligent will, coupled with that 
memory which constitutes the perception of identity ; 
and I have assumed farther, that the last class of 
phenomena only, can be considered as properly 
belonging to the operations of the soul. I have also 
stated than an essential part of the great Self-Existent 
Cause of all things is a free and governing Will. 
Man therefore in this bears the image of his Maker; 
and inasmuch as he partakes in a certain degree of 
the nature of his Creator, his happiness and his 
destiny must be of a kind somewhat analogous. 

The felicity of the Creator, as far as we can judge, 
must consist in the constant harmony of his nature 
with his acts : in the will to do what is best, and the 
power to effect it ; or, in other words, in unbounded 
knowledge, power, and benevolence. Now, though 
man's finite nature can follow but at humble dis- 
tance, it can follow. He may act in conformity to 
his nature ; he may delight in conferring happiness, 
and in seeking knowledge : and I believe aJl who 
have tried the experiment will bear testimony that 
this course confers, even in this life, a peace of mind, 
a joy even in the midst of the turmoils of the world, 
which is more aki^ to heaven than earth. 

Christianity teaches this, but in a simpler manner, 
by precept without argument ; and it might there- 
fore seem at first sight that the argument was super- 
fluous : but it is not ; for those who attend only to 
the precept are apt to consider the command to 
"love our neighbor,"— to "be conformed to Christ," 
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^— to "be perfect as our Father which is in heaven 
is perfect," — and the announcement of the misery 
that would attend the neglect of these commands, — 
as merely arbitrary laws, established by the Creator 
for reasons known only to himself; and He is thus 
made to appear as a despotic sovereign, to be feared 
because he has power to punish the infraction of his 
laws, rather than as an object of grateM and affec- 
tionate adoration, no less for the good he has given, 
than for what he has promised. Take the argu- 
ment with the preceplH-show that it is in the nature of 
things that whatever felicity an intellectual being is 
capable of, must be akin to that enjoyed by the 
Deity ; and that therefore if we seek happiness in 
any otiier direction, we shall necessarily fail of our 
object— and we immediately see the fatherly kind- 
ness of the command; and the very announcement 
that any other course would be attended with perdu- 
rable misery, instead of appearing in the light of a 
vindictive denunciation of punishment shows itself 
to be what it really is — ^the caution of an aj9ectionate 
and anxious parent, who 

'^ metuensqne moneret 
Acres esse yiros, cum dara pnelia gente;" 

and does not send forth his child to the combat till 
he has given him every counsel, and provided him 
with every defence which the fondest concern could 
dictate. 

This is not, I am aware, the most usual mode of 
viewing the subject, and it is perhaps because it is 
not, that our religion is frequently cold and unprofit- 
able. If the conforming our will to the will of the 
Deity, or, in other words, the finding our pleasure 
in the same objects, be requisite to our happiness, 
it is clear that fear will be a very ineffectual agent 
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- in the business. We may choose a certain course 
of action because we dread the punishment conse* 
quent on the contrary course, but we shall not do so 
because it is a pleasure to us. Even the most un- 
philosophical religious teacher will allow that this is 
not the state of mind which the true Christian should 
aim at, for, says St. John, " Perfect love casteth out 
fear;" and nothing can be juster than the distinction 
made by the late Alexander Knox, between the im- 
perfect Christian who /car*, and the perfect one who 
loves; for as the doing an act under the dread of 
punishment is but a yielding of the will to one of the 
least exalted of the animal emotions, so it tends very 
little, if at all, to the amelioration of the character. 
The evil actions which might engender evil habits 
have been avoided, but we have accustomed our- 
selves to be actuated by a cowardly motive which a 
great mind ought to despise, and a Christian to 
eschew. Added to all this, the emotion which is 
the foundation of this kind of virtue is of a painful 
nature, and therefore another instinctive emotion,— 

xthat of shrinking from present suffering, — very 
quickly counteracts it; for in proportion as the fear 
is great, will be the effort of nature to allay or stifle 
it; thus the small influence it exercises over the will 
is transitory also. 

It is no new discovery of mine that we must do 
what we like, or, in other words, like what we do, 
in order to be happy. All men know and act upon 
this principle ; can we suppose it unknown to Him 
who made us ? and can we suppose also, that know- 
ing the conformity of our will to His to be our hap- 
piness. He would take by preference so inadequate 
an agent as fear, to lead us to identify ourselves with 
Him? for this identity of will with the Deity, it 
cannot be too often repeated, is the sum and sub- 
6 
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fitance of leUgion as well as of phflosophy. We 
are to become, as it were, a part of the DiYine ea- 
sence; his children $ one in our interests, our affec- 
tions, our designs: and thus identified with the 
Father of our love, we have his wisdom for our 
guide, his power to effect our utmost desires. A 
religion made up of terrors offers no attraction; we 
only half believe it, for it is repugnant to all our 
rational and instinctive feelings; it is unlovely; we 
cannot cherish it in our hearts as the source of hap- 
piness, or keep it beside us in our lighter hours as 
our companion and guide. On the contrary, the 
phUosophic view being in itself pleasant, never seems 
^importunate or misplaced: it lays hold on our feel- 
ings, and dwells with them till it becomes a constant 
principle of action. It is rational and satisfies the 
intellect; and the will thus learning to love what is 
both agreeable and wise, all inclination to any other 
course. disappears. We feel that by pursuing a dif- 
ferent one we should be unhappy; for it is not till 
we have depraved our nature that we make even a 
step in the wrong path without pain, and what at 
first was weighed and judged fitting, becomes at last 
so habitual, that we may act almost without reflec- 
tion, and act right 

There is always one great obstacle to the recep- 
tion of the simple religion or philosophy (for I know 
no difference between them) taught by Christ during 
his ministry on earth ; it is its very simplicity* It 
is hard to persuade men that it is not some '^ great 
thing" that is required of them; like Naaman, who 
despised the order to ''wash and be clean" of his 
leprosy. Yet it is this simplicity, this conformity 
to common sense and common feeling, which proves 
its divinity the most decidedly; for £e law, and the 
nature to be governed by that law, have evidently 



been the work of the same hand. " Est enim virtu* 
nihil aliud quam in se perfecta et ad sumnrnm per- 
diicta natdra/'* s^d the Roman philosopher long 
ago, and it is a tru'th well worth remembering. The 
same objection that fs now made to the rational 
views of Christianity^ viz.j Aat it makes its profes- 
sors men of this world, was made to its first great 
tether; **Beh6M -a glutton and a wine-bibber, a 
friend of publican^ and sinners." Yet when die 
Saviour thonght it not beneath him to sit at the table 
of Zaechens at what we should now call a large 
dinner party, it is Evident that no sour restraints are 
impoBed on the Christian, even if we have never 
heard of any rale of life bnt the following His steps 
who' was sent to be an example for us. The Saviour 
did not sit at that table in vain ; we hear of no severe 
reproofs; no stem lecture; but he who knew well 
what man's affections could do, won the heart of 
Zaccheus. "The half of my goods I give to the 
poor, and if I have done any wrong to any man; I 
restore him fourfold," was ihe resolution taken by 
l^e giver of the feast at that dinner; and it is thus 
that the 49ervant of Christ, the philosopher in the 
true sense of the word*— ^for what is love of wisdom 
but love of the wisdom or xoyoj of God?~it is Ihus, 
I say, that Ihe servant of Christ may move in the 
world, blessing and blessed. Polished, eloquent, 
dignified, Christ exhibited, amid the world which he 
did not fly fixmi, a pattern of everything that wa^ 
attractive in man. So may, and so should the 
Christian ; and thus sanctify and purify society by 
his presence and example, tiH tihe precepts of our 
great Master become its precepts ako:; till for^ve- 
ness of injuries and purity of life be thought as 

* « Yirtae is nothing bat tihe tftmdst perfection of our nature.'' 
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necessary to the character of a gentLeinan, as truth 
is even now ; till amusements and business, trade 
and politics, shall alike own the healing influence, 
and "the kingdoms of the world" become what,— 
notwithstanding the boastful title of Christendom,*— 
they never have been yet, " the kingdoms of God and 
of his Christ." 

It was the pure philosophy of Christianity, its 
exact accordance with every want and wish of our 
nature, that spread the doctrine of the poor fishermen 
of Galilee through the palaces and the schools, no less 
than the shops and the farms, of Greece and Rome. 
It has now ceased to spread, and why ? Is it not be- 
cause its Philosophy is forgotten ? Is it not that by 
being made to consist in a certain set of mysterious 
dogmata which it is almost forbidden to examine, it 
is put on a level with those false systems which shrink 
from the light, because they know they will suffer 
from being seen when exposed to it ? It was not 
thus that Christianity was y!r«^ preached to the world. 
Its teachers and its martyrs appealed to its rationality, 
to its accordance with the highest conceptions of the 
wisest and the best of the Grecian sages. They 
contrasted its purity with the abominations of Pagan- 
ism ; the brotherly love of its followers, with the 
ferocity, treachery and hatred of the rest of the world; 
they showed that there must be a God, and that He 
could be no other than they described. The Eternal 
God, said they, must be essentially rational. Exerted 
or not, the wisdom to know, and the power to act 
must be co-eternal in him. We do not worship two 
Gods, as you object to us ; the xoyo; (rational faculty) 
of God, animated a human form, and spoke to us 
through human lips, " God was in Christ reconciling 

* The domain of Chriit 
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the world to \iimself," and him we worship. We 
do not say that our God suffered or died. The body 
which he wore as a raiment was sacrificed, but God 
is impassible, one Self-existent Eternal mind.* 
It was thus that the early apologists for Christianity 
jBxplained its tenets to the Pagan world; and the 
Pagan world received them. What have we gained 
by abandoning the philosophy of these Martyrs 
of the truth? We have abundance of technical 
terms ; but have we the Spirit of the Gospel ? Do 
we bear the badge of Christ, "hereby shall men 
know that ye are my disciples, that ye love one 
another?" If we do not — if rich and poor, Dis- 
senter and Churchman, Romanist and Socinian, 
are, as it were, separate classes that hold no fellow- 
ship together — ^then is our Christianity as faulty as 
our phUosophy — we have " the form of Godliness," 
but not " the power thereof," and however we may 
boast " Hie temple of the Lord" (and, blessed be God, 
it does yet afford shelter to some whom their Lord 
at his coming will own as his true disciples), we may 
find at last that phrases are of less importance than 
motives ; and see, — Heaven grant that it may not be 
too late ! — that " God is no respecter of persons," but 
that " in every nation he that feareth him and worketh 
righteousness is accepted with him." 

— ■ ■ » * 

*yide TertttlliaD, Athenagoras, Amobius, &c. kc. 
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ADVERTISEMENT TO THE FIRST 
EDITION. 

In complyiDg with the wish of those friends who 
requested me to offer this Lecture to the Public, I 
am extremely anxious to serve what I believe and 
hope to be an increasing class of my countrymen. 
It is my strong desire to benefit those who, though 
eager for information, cannot afford much time or 
much money for the prosecution of philosophical 
inquiries. It is then to the intelligent artisan, who 
prefers the Mechanics' Institution to the poisonous 
atmosphere and contaminating society of the gin- 
ahop: it is to the agriculturist and the tradesman 
who have discovered that an evening spent in the 
smoking-club is not productive of enjoyment equal 
to ^hat derived from the perusal of such books as 
awaken a spirit of research in their children, that I 
dedicate this volume. 

In revising it, I have been aided by the works of 
many eminent physiologists, and by the advice of 
many, kind cotemporaries. Among the latter, I 
may reckon the Author of ^^Philosophical Theories 
^ and Philosophical Experience/' to whose work, 
through the medium of a friend, I had access while 
1* 
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it was yet in manuscript;^ and whose object it has 
been, in common with some other of his intimates, 
to bring philosophy into a form that mighty benefit 
the mass of mankind, instead of being the mere lux- 
ury of a"few learned men. 

But to name the authors I have consulted, and 
the persons to whom I owe obligations, would be 
mere ostentation. It is enough to say that I have 
not knowingly neglected any source of accessible 
information. While I have striwn to make these 
pages familiar and intelligible to all, I have never 
been led to adduce a doubtful in preference to a 
sounder theory, by the greater ease with which the 
more questionable doctrine might be expressed. At 
the same time I have avoided entering on any con- 
troverted subject; and therefore I have neither 
engaged with the interesting speculations of the 
phrenologists, nor with the excito-motory system of 
Dr. Marshall Hall, powerfully and attractively as it 
has been advocated by that philosopher, by Mr. 
Grainger, and other eminent physiologists. 

J. Barlow. 

London, January, 1842. 



ADVERTISEMENT TO THE SECOND 
EDITION, 

The little work of which a second edition is now 
presented to the public, originally formed one of the 
Friday Evening communications to the members of 
the Royal Institution of Great Britain. The short 
space of time allotted to these communications, — one 
hour, — necessarily limited the speaker in the treatment 
of his subject, to the narrowest possible bounds, and 
the Editors conceive that the favor with which it has 
already been received will not be lessened by some 
addition to its contents, which will enable them to 
give a somewhat more expanded view of this most 
interesting part of physiology, as well as to notice 
any farther discoveries which may tend to throw 
light upon it. 

The Editors of the "Small Books'' have already 
had .occasion to notice the almost unexpected suc- 
cess which has attended their undertaking : of course 
this excites a corresponding zeal to deserve it, and 
they flatter themselves that the increased quantity of 
letter-press in the later numbers of series will be such 
as to meet the wishes of those who before considered 
the price too high for the size of the books. 



CONNECTION BETWEEN PHYSIOLOGY 



INTELLECTUAL PHILOSOPHY. 



I. 

1. There is probably no man, who ever thinks 
at all, who does not sometimes ask himself how 
that thought is accomplished; how he is so linked 
to, yet separate from, the exterior world; and how 
and why he is different from the tribes of sentient 
beings which surround him. He has seen the pro- 
gress of human nature almost unlimi^d ; yet a dis- 
ease, the work of a moment, leaves this half godlike 
creature a helpless and unreasoning animal. He 
shrinks with a kind of instinctive horror from a* state 
which would yet be the natural and happy one of 
many of those classes of sentient beings, and anxi- 
ously asks himself, "What then is' his destination? 
What the ultimate object of his existence ?" These 
are a few of those riddles of life, which, however 
little they may form the topics of general conver- 
sation, lie uneasily^ in the secret recesses of most 
men's minds ; and if in our subject of this evening 
I can solve some of them, my hearers will probably 
not think their attention ill bestowed. 
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2. The earth, the water^ and the air, are thickly 
peopled with various forms of living creatures : it is, 
therefore, desirable no less for the common inter- 
course of life than for scientific purposes, that these 
animated beings should be grouped together on some 
principle of mutual resemblance; accordingly, sys- 
tems of classification have been in use from the very 
earliest periods. I do not now purpose to enter into 
the history or the comparative merits of these modes 
of classification ; it is sufficient to select the one which 
I believe to be most philosophical, which I know to 
be best adapted to make my views intelligible, and 
which originates &om the most eminent physiologists 
of our time. It is based on the difference of the 
nervotis si/stem in the respective classes, which is more 
and more developed in each, till it arrives at its final 
perfection in man. 

a. Crypto-^ieuray the hidden-nerved. — Rvddphu* 
This includes coral insects, madrepores, sea-ane^ 

mones, sea-nettles, hydatids, flukes, some abdo- 
minal worms, &o. 

In these animals,f ^^ The neurine or nervous 
matter, if existing at all, being incorporated with 
the other tissues, cannot be demonstrated as 
forming a separate system.^' 

b. Nematoneuray the thread-nerved. — Owen, 

This includes many of the infusorial and microscopic 
animacules, and (what the ordinary observer is 
more familiar with) star-fishes, sea urchins, &c. 

In these animals there is usually found a 
thread-like ring round the gullet, from whence 

* Beytrage 8ur Aothropologie, quoted by Jones, General Out- 
line of. Animal Kingdom, p. 6. 
t Sdly on the Human Brain, p. 5. 
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minute filaments occasionally proceed to other 
parts of the body. 

c. Bomogangliata, animals whose ganglia are sym- 

metrically arranged. — Owen, 
This division comprehends (together with less 
known animals) leeches^ earth-worms, scolopen- 
draS; insects, scorpions, spiders, lobsters, crabs, 
&c. This division is characterized by having 
the nervous masses {ganglia) distributed over 
the body, at regular intervals, corresponding to 
its well-defined segments. 

d. Ekerogangliata^ animals in which the arrange- 

ment of the ganglia is not symmetrical. — Owen. 
In this division are found barnacles, oysters, mus- 
cles, snails, cuttle-fish, &o. 

la this large group of animals, that symmetri- 
cal arrangement of parts so conspicuous in the 
ray of the star-fish, the segment of the insect, 
&c., is no longer observable; and the nervous 
system is as irregular in its distribution as the 
c^^ns which it supplies are disproportionate to 
each other in their size. 

e. Jiifyelencephalia, animals possessing a brain in a 

bony skull. — Owen, 
This group requires no additional description at pre- 
sent ; it comprehends fishes, frogs, reptiles, birdS; 
mammalia, and at the head of these Man. 
8. It will be observed in the foregoing table that 
a nervous system has been traced in all animals (that 
is, in all beings that can feel and move), except in 
those comprehended in the division a. But it is 
extremely probable that this system ' also exists in 
the cr^Umeura, although its presence has not yet 
been detected in them,* since they exhibit sensation 

* Carpenter's Inaugural Dissertation^ p. 76. 
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and Yoluntary powers. The nervous system con-< 
sistS; 

• 1. Of nerves and irregularly shaped masses of nerv 
ous matter, called ganglia. 

2. Of a prolonged cord of nervous matter both 
vesicular and fibrous, sheathed in its proper mem- 
branes; — or as some think, of a series of con- 
nected ganglia; — the whole protected by the 
vertebras of the spine, which are hollowed to re- 
ceive it. 

3. Of a superadded brain, or, as some have con- 
sidered it, a collection of ganglia connected with 
the organs of sense. This brain is always de- 
fended by a bony case, or skull. It is found only . 
in the animals of division e. 

4. The nervous matter which forms this complicated 
system is varied both in appearance, and most pro- 
bably in function. It may be classed under two divi- 
sions, the vesicular and the fibrous. '^The vesicular 
nervous matter is gray or cineritious in color, and 
granular in texture : it contains nucleated nerve vesi- 
cles,"" and is largely supplied with blood. It is more 
immediately associated with the mind, and is the seat 
in which originates the force manifested in the nervous 
system. The fibrous nervous matter, on the other 

* « The essential elements of the gray nervous matter are 
veiicleif or cells containing nuclei and nucleoli. They have 
been called nerve or ganglion globules. The wall of each vesi- 
cle consists of an exceedingly delicate membrane, containing a 
soil but tenacious, finely granular mass. The nucleus of the cell 
is generally eccentric, much smaller than the containing vesicle^ 
and adherent to some part of its interior. Its structure is appa- 
rently the same as that of the outer vesicle. The nucleolus is 
a minute, remarkably clear, and brilliant body, also vesicular, 
enclosed within the nucleus. It forms a most characteristic and 
often conspicuous part of the nerve-vesicle." Todd and Bow- 
man's Physiology, vol. i. p. 212. 
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hand, is, in most situations, white, and composed of 
tubular fibres, though in some parts it is gray, and 
consists of solid fibres. It is less vascular than the 
other, and is simply the propagator of impressions 
made upon it. When these two kinds of nervous 
matter are united together in a mass of variable shape 
or size, the body so formed is called a nervous centre, 
and the threads of fibrous matter which pass to or 
from it are called nerves. The latter are intemundal 
in their office : they establish a .communication be- 
tween the nervous centres and Ahe various parts of the 
body, and vice versd. The smaller nervous centres are 
called ganglions : the larger ones, the brain and spinal 
cord."* 

6. When examined by the naked eye and the 
finger, a nerve is a soft, white, thread-like substance. 
In its course it resembles . a leafless branch. It 
spreads out into small nervelets or filaments, and 
thus diminishes or increases in size according as it 
is traced from or towards the central cord or ring in 
which -it originates. But when carefully viewed by 
the microscope,f each nerve is found to be a mere' 
bundle of extremely small tubular filaments, contain- 
ing a sort of half fluid pith. These are separately 
enclosed tfnd connected' together by a covering of a 
very delicate texture, and the whole is cased in a 
thin membranous sheath. These fibrils sometimes 
unite with, sometimes cross over each other, some- 
times form new groups with detachments from other 
bundles, sometimes are twisted over each other : but 
in no instance does the minutest fibril so penetrate 
another that ^there can be a mixture of their compo-- 
nent particles. Therefore, although the number of 

* Todd and Bowman's Physiology, vol. i. p. 206. , 
t Carpenter's Principles of Physiology, p. 42. 

2 
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Dervous filameDts is immense, there caa be no con- 
fusion in the discharge of thtfir functions. " I'he 
nerves appear to be formed after the same manner 
as the muscles, i. e. by the fusion of a number of 
primary cells arranged in rows into a secondary 
cell. The primary nervous cell, however, has not 
yet been seen with perfect precision by reason of 
the difficulty of distinguishing nervous cells, while 
yet in their primary state, from the indifferent cells, 
out of which entire organs are evolved. When first 
a nerve can be distinguished as such, it presents 
itself as a pale cord with a longitudinal fibrillation, 
and in this cord a multitude of nuclei are apparent.'' 
"According to Valentin's description, the following 
is the process of development of the nerve vesicles. 
In the very young embryos of mammalia, as the 
sheep or calf, the cerebral mass in the course of for- 
mation qpntains in the midst of a transparent blas- 
tema, transparent cells of great delicacy, with a red- 
dish-yellow nucleus. Around these primitive cells, 
which we find likewise formed after the sam§ type 
in the spinal cord, a finely granular mass becomes 
deposited, which probably is at first surrounded by 
an enveloping cell membrane. At this early period 
of formation, the primitive cell still preserves its first 
delicacy to such a degree that the action of water 
causes it to burst immediately."* 

6. The functions of the nerves are various : expe- 
rience has shown that the intervention of nerves is 
absolutely necessary; 1, to the continuance of ani- 
mal life ; 2, to the reception of sensation ; and 8, to 
the production of movements in all the higher t>rders 
of animals ; and from analogy it has been conceived 
that even if it have hitherto eluded observation, 

* Todd and Bowman's Phys.^ vol. i. pp. 227, 228. 
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nervous matter does exist, even in the lower tribes; 
for organic life is possessed no less by' the rooted 
zoophyte, which seems scarcely to have any con- 
sciousness of the exterior world, than by man. But 
the actions of man being all destined to be modified 
by his^ rational faculties, a more complex arrangement 
is requisite in his case, in order to bring the whole 
svstem into harmony. The functions of animal life, 
therefore, are carried on by a machinery which, though 
capable of acting alone, is yet so connected with the 
organs of the higher faculties, as to be placed in great 
measure under subjection to them. 

7. At the head of this machinery stands that set of 
ganglia, and their connecting nerves, which is known 
to anatomists as the sympathetic, ganglionic^ or tri- 
splanchnic^ system, or sometimes, in older writers, as 
the great intercostal nerve. This is found extending 
from the base of the skull in a double chain of ganglia 
on each side of the vertebral column, interiorly as 
regards the body, and passing within the ribs towards 
the lower part of the trunk. Throughout its course, 
numerous nerve-fibres are thrown out to supply the 
viscera both of the thorax and abdomen, and " branches 
attach themselves to the exterior of arteries, forming 
very intricate plexuses, which entwine around them, 
hederae ad modum" (Scarpa). The ganglionic system 
is closely connected with both the brain and spinal 
cord at its ofiset, and keeps up a communication with 

* So called from o-7rxetyxvtt, viscera : ** We may with de Blain- 
▼ille consider it as divisible into two parts, one placed in front 
of the spine (praevertebral) composed of plexus and ganglia (se- 
milunar and cardiac), whose branches are distributed to the 
primary organs of digestion and circulation : the other consisting 
of two' knotted cords, extended alon^ the whole length of the 
spine, communicating with the praevertebral plexus on the one 
hand, and with the cerebro-spinal nerves on the other." — Quain 
and Wilson^s Anatotny of the Nerves, p. 4. 
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this last, through the whole of its course, by means 
of a white and a gray filament, which both pass 
between each ganglion and the anterior root of each 
spinal nerve. Thus the series of nerves and ganglia 
which send out branches to every part connected with 
respiration, nutrition, and circulation, are united by 
interchange of fibres with the spinal cord, and are thus 
connected with the brain. 

8. The sympathetic system may be considered as 
the chief agent in the maintenance of animal life : 
for the maintenance of life depends on nutrition, 
and nutrition consists in the constant assimilation of 
fresh substance to supply the place of what is thrown 
off in the continual state of movement and change 
which constitutes what we term good health. The 
analysis of animal bodies gives about four elementary 
substances (hydrogen, oxygen, carbon, and nitrogen), 
which are found in like manner to compose the air 
that we breathe and the food that we eat: but no 
human art has succeeded in compounding from them 
the smallest particle of organized matter, an(^ we 
remain in great mq^ure ignorant of the exact nature 
of the changes which convert food and air into the 
texture of the body. All that we can know, there- 
fore, is, that the sympathetic system is the immediate 
instrument of effecting these changes, and that by 
some yet undiscovered properties of its nerves and 
ganglia, inanimate matter is made to share the life of 
the part to which it is assimilated. It is remarkable 
that, unlike all other nerves, those connected with 
the system we are describing, are neither susceptible 
of sensation so long as they continue in a healthy 
state, nor do they require an effort of the mind to 
keep them in action. The organs supplied by the 
sympathetic nerves are equally unlike the other mem- 
bers of the body in properties and in structure. For 
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the limbs are disabled for a time by fatigue, after 
long-continued exertion, whereas the heart, lungs, &c., 
whose vital action is sustained by this system, never 
require rest, although always in exercise. As it is 
esseni^al to our existence that the operation of these 
organs should be unintermitting, it is most fortunate 
for us that they so rarely excite our notice ; for wo 
should never enjoy a moment's repose, were it neces- 
sary to keep up the circulation, respiration, &c., by a 
constant attention to them. And though this system 
exacts so little from our intellectual powers, rejects 
the control of our will, and rarely disturbs us by 
exciting a sensation, it nevertheless does strongly 
sympathize with our bodily and mental feelings. The 
heart, whose unwearied and unfelt movements are 
the result of its influence, throbs uneasily during the 
period of anxious and fearful expectation, and so for- 
cible is the impulse given by powerful emotion, as 
sometimes to rupture the parts by a rush of blood. 
I have already touched on the connection of faerves 
by which this is eflPected, and it must be noticed again 
when I come to treat of instinctive emotions. 

9. Such then is the apparatus of mere organic 
life. But this life requires support and (Jefence in 
all but Ihe very lowest division of the animal king- 
dom. The crypto-neura are, indeed, without excep- 
tion, inhabitants of fluids ) they therefore depend for 
subsistence on the casual nutriment that may be 
floated towards them : their bodies, too, like plants, 
may be mutilated to a great extent, and yet preserve 
their vitality, as they are capable of reproducing a 
severed part : but it is not so with the higher orders 
of animals : with them dismemberment is fatal, or at 
best irreparable. These also have to select or to 
seek their food, and must be warned against the ap- 
2* 
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proach of danger: a further apparatus of nerves is 
accordingly provided, by which they can take cogni- 
zance of external objects, and these nerves are usually 
termed the nerves of tJie sen^. I shall not stay to 
inquire in how large a degree the inferior orders of 
animals possess them ; in the higher they consist of 
smell, sight, hearing, taste, touch, and perhaps, — for 
on this point physiologists are not wholly satisfied, — 
of general sensation.* For all but the two last named, . 
if two they be, a system of nerves within the skull, 
and in direct communication with the brain, is pro- 
vided; whereas, the sense of touch being distributed 

* A curious case recorded by the late Dr. J. Cheyne seems to 
favor the opinion that there may be a set of fibres conveying to 
the brain a sense of general sensation independent of the sense 
of touch. '* We know an instance," says he, *< of a remarkable 
delusion, arising from complete loss of feeling in the left side 
of the body, caused by an attack of palsy, which first originated, 
and then fatally terminated in apoplexy. In the morning the 
individual maintained that he had two left arms, and when we 
tried to convince him that he was under a misconception, he 
promptly offered to produce the supplementary arm. * There it 
is,' said he, patting his left shoulder with his right hand. * Well 
then,' it was asked, * where is the other?' — On which, turning 
round his head with great alacrity to show it, he seemed much 
disappointed when he could discover but one arm, vehemently 
declaring that * there were two, in the night.' " Cheyne^s Essays y 
p. 60. Here there must have been general sensation in the arm, 
or the patient would not have felt that he had an arm at all — but 
when in the night he felt but could not see that he had an arm, 
and on touching the surface of the palsied limb with the other 
hand, was sensible of no impression, he naturally supposed the 
real arm to be existing behind or beside the dead substance 
which he touched. Between sleeping and waking even in health 
we do not always reason, and here probably the reasoning power 
was somewhat disturbed by the legion of the brain. If there 
should be a sense of this kind, it would account for the fact 
that pain is felt in palsied limbs whicbsare insensible to touch; 
as well as for those cases of insanity or idiocy where the sense 
of touch remains, but that of heat, or the pain ensuing from a 
burn, is lost. 
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over the whole body, is conveyed to the common- 
centre of sensation by an immense number of nervous 
filaments, which either plunge into the spinal cord 
through small openings in the bone provided for them, 
and thus find their way to the brain, or are immediately 
connected with it. 

10. Thus far I have described the machinery of 
life and sensation only, but it is further necessary 
that the living sentient animal should have the means 
of preserving his existence, of seeking pleasure, and 
of avoiding pain. This is accordingly provided for 
by another set of nerves, the nerves of voluntary 
motion. The operation of these nerves however is, 
in respect of direction, opposite to that of the nerves 
of sensation. It is by means of the latter that con< 
stant communications from all parts of the body to 
the brain are carried on. The nerves of motion on 
the contrary issue frmn the br^io, and convey its 
mandates to whatever part it would control. This 
constant interchange somewhat resembles what is car- 
ried on between the provinces and the capital by the 
mail- trains. The nerve of sensation, like the train 
which conveys letters to the capital, receives con- 
tinual contributions from the tracts which it passes 
through, until the whole, compressed into the smallest 
compass, is delivered at the central post-office : and 
in like manner the nerve of taction, like the out-trajn, 
keeps sending forth its district mails at each successive 
station, until the most distant one is delivered at the 
terminus. 

11. Thus we have three distinct systems of nervous 
mechanism in the living body, each dependent on the 
other, namely, 

I. The unconscious involuntary nerves of life ; 

II. The conductors of external and internal feelings 
to the brain ; 
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ra. The conveyers of volition from the brain to 
the organs fitted for action ; 
which are respectively termed the sympatheticy the 
mnntivej and the motor nerves. ' 

12* I have already described the Sympathetic Sys- 
tem (7) as a series of ganglia with connecting nerves, 
whose office it is to supply Ihe nervous energy by 
which the functions of circulation, secretion, &c., are 
unconsciously carried on. The composition of these 
nerves differs considerably from that of the spino- 
cerebral system, being formed chiefly of a gray gela- 
tinous fibre, not found in any great abundance else- 
where. These fibres seem to form an intermediate 
substance between the vesicular, -and fibrous nervous 
matter; (4.) for they contain among them " numerous 
cell nuclei, some situated in th^ centre of the fibre, 
others adhering to either edge, and frequently exhibit- 
ing distinct nucleoli" — " The mode of connection of 
the gelatinous fibres with the elements of the nervous 
centres," say the authors of the work from which I 
have already quoted, "is, as yet, quite unknown. 
They are found in considerable numbers in what are 
called the roots of the Sympathetic, or the communi- 
cations of that nerve with the spinal nerves ) and it 
has been supposed by Valentin that they are con- 
tinuous with certain elements of the vesicular nervous 
matter."* — That vital power by which the common 
functions of nutrition and reproduction are carried on, 
has been termed by Professor Liebig, — " vegetative 
life," and in the acknowledged obscurity which hangs 
over the modus operandi of the nervous power, it may 
be allowed to throw out as a hint for future con- 
sideration, that the cell nuclei so largely interspersed 
among the gray golatioous fibres of the sympathetic 

* Todd and Bowman's Phys., vol. i. p. 212. 
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ganglia and nerves, have no small analogy with the 
primitive forms of the vegetable world. In both 
kind^ of organic life, the cell seems to be the first and 
simplest form assumed >by incipient organization ;* in 
both the granules contained within the cells have been 
seen in motion,f although no shock has been com- 
municated to them externally. Whence this motion 
arises is not easy to decide, but movement being pro- 
duced, the first condition of assimilation, and conse- 
quently of the maintenance of life, is there. And 
here a wide field opens itself: — electricity has been 
considered, nay, may we not say, proved, by Prof. 
Faraday to be merely a phenomenon of matter, the 
consequence of molecular movement communicated by 
chemical change; and Prof. Matteucci of Pisa has 
proved by a series of experiments that animal muscle 
is capable of taking the place of metals in forming a 
galvanic current :J and heat is generated where elec- 

* "See Carpenter's Physiology ^p. 16. 

t <' Such motions are either of a uniform and rhythmical kind, 
or they are apparently irregular and oscillating. Those of the 
former kind are familiarly known in the vegetable kingdom by 
the Cyclosis which takes place in the oblong cells of Chara. 
The granules which may be seen in motion are quite passive, 
_and are carried along by currents within the cell. Motions of 
the latter kind have been seen by Schwann among the granules 
contained in the cells of the germinal membrane of the hen's 
egg, as if occasioned by an endosmotic current through the 
wall of the cell. This membrane is the seat of active change, 
the development and growth of new cells destined for the evo- 
lution of the textures of thd- embryo. A molecular motion of 
the same kind may be seen in the very minute granules which 
occupy the cells of the membrane of black pigment on the 
choroid coat of the eye. Whether this goes on during life is of 
course impossible to say, but the conditions for its production 
are undoubtedly present." Todd and Bowman^s Phys., vol. i, 
p. 69. 

X " The organic actions of muscle by which the electrical 
current is developed may be compared to the inorganic pheno- 
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trical action is excited. No series of experiments has 
yet proved thaft these isolated facts of science have 
any intimate relation to each other, but an inquiring 
mind canm)t avoid asking the question, have they 
not ? — ^Is not the' movement which is excited within 
the primitive cell, — though perhaps merely the result 
of endosmose, — the first step in a series of phenomena, 
each resulting from* the other till the most complex 
machinery of organic life is developed and kept in 
action.* Whether the nucleated cells found so plenti- 
fully scattered among the gray fibres of the sympathetic 
system may generate and propagate such movement, 
of course is not, perhaps never may be, ascertained ; 
but if it were so, it would be ^ne more instance to 
add to the many that modern science has discovered, 
of the beautiful simplicity of means by which the 
mightiest effects are produced, where Perfect Know- 

mena attending its production from the decomposition of metals. 
When a plate of metal, immersed in an acidulated fluid, is oxi- 
dized by the oxygen of the water, and then dissolved in the acid, 
we admit that an enormous quantity of electricity is developed 
during this action. — The metal acted upon in the artificial ar- 
rangement is represented, in the phenomenon of the muscular 
current, by the muscular fibre; the acidulated fluid is the arterial 
blood. The surface of the muscle, or any other conducting 
body, not muscular fibre, but which is in contact with the mus- 
cJe, represents the second plate of metal, which does not suffer 
chemical action, and which serves only to form the circuit. The 
direction of the muscular current is precisely such as it should 
be supposing the current to be as we have represented it, due 
to chemical action taking place in the interior of the muscle." 
(The direction of the current is from the interior to the exterior.) 
The above is quoted from Matteucci's communication to the 
writers of the work on Physiology already quoted, vol. i. p. 383, 
and there the experiments are detailed by which Prof. Matteucci 
proved the facts above stated. 

* Both electricity and heat are present in the germination of 
seeds ; — are not both, possibly, modifications of molecular move- 
ment? 
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LEDGE and Perfect Power have been employed in 
conjunction. 

13. We have now to consider another system of 
nerves differing both in function and appearance from 
the foregoing: i. e., the spinal. These issue from 
each side of the spinal cord, to the number of thirty- 
one pairs, but each individual nerve is attached to the 
cord by two sets of filaments (15) which from their 
respective situations are termed the anterior and pos- 
terior roots of the spinal nerves.* The posterior root 
is distinguished by a ganglion found on it near its 
point of junction with the cord ; the anterior passes 
over this ganglion, but sends no fibres into it, although 
both at their exit from the vertebral column are 
wrapped in the same common covering : but presently 
after, the fibres of each root cross over each other, 
and the two great branches into which this compound 
nerve soon divides, contain bundles of fibres con- 
nected with both roots. It had long been observed 
that, in cases of palsy, sometimes the power of volun- 
tary movemenj;, sometimes the sense of touch was 
destroyed, and this, upon examination after death, 
was found to have been caused by a lesion of some 
part of the brain ; at other times the same effect was 
produced by injury or disease of different parts of the 
spinal cord. About the beginning of this century 
this circumstance began to give rise to speculations 
on the possibility that the separate roots of the nerves 
might have separate functions, and that the fibres of 
each root which, though crossing and intermingling in 
their common sheath, are yet kept perfectly separate 
by the fine membrane or nerve lemma that invests 
them, — might be the means of carrying to the brain 

* See Quain and Wilson's Anatomy of the Nerves, p. 36. 



24 CONNECTION BETWEEN PHYSIOLOGT 

the sensations received at the extremities, on the one 
hand^ and conveying back its mandates on the other : — 
in short, that these roots were respectively sensitive 
and motor, consisting of fibres communicating with 
certain tracts of the spinal cord, which in their turn 
communicated with the brain, and thus that injury of 
any part of the sensitive tract would destroy sensa- 
tion ', or in like manner impede the propagation of 
moveinent td the limbs, if the injury happened to 
occur in its path. Curiosity being thus awakened, 
numerous experiments were made, in order to ascer- 
tain the fact: and living animals were mutilated and 
tortured without mercy for the purpose of determining 
which function belonged to which root. It is extra- 
ordinary that even if humanity did not prevent this, 
common sense at least should not have interfered so 
far as to suggest that when the processes of the spine 
have been hacked open, — when pain and loss of blood 
have disordered all the functions of nature, — and 
when, — happily for the poor animal, — death is immi- 
nent, — no rational conclusion can be formed as to the 
normal functions of the parts.* The controversy was 

* « Direct ezperi/nents on the /anterior and posterior columns 
of the cord are surrounded with difficulties which embarrass the 
experimenter and weaken the force of his inferences. The 
depth at which the cord is situate, in most vertebrate animals, 
its extreme excitability, the intimate connection of its various 
columns with each other, so that one can. scarcely be irritated 
without the participation of the others, the proximity of the roots 
of the nerves to each other .... sufficiently explain the dis- 
crepancies which are apparent in the results of the various ex- 
periments which have been published. — ' If the anterior fasci- ^ 
culi of the cord,' observes Dr. Nasse, < possess sensibility but 
only in a slight degree, the mere opening of the vertebral canal, 
and laying bare the cord, must cause such a degree of pain as 
would weaken or 'destroy the manifestation,' &c." Todd and 
Boumuin^s Phys.f vol. i. p. 317. 

Alas ! that this should have been only a late thought! too late 
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long and hot; and many opinions were broached as 
to the functions of the anterior and posterior roots of 
the spinal nerves which subsequent and calmer inves- 
tigation has greatly modified. The common sense 
view too has gained ground, and it is acknowledged 
that a careful register of the phenomena of disease, 
followed by a post-mortem examination, is generally 
more to be depended on than the experiments, so re- 
volting to humanity, which were at first resorted to; 
but* from which, nevertheless, different theorists drew 
different results, each in favor of his own especial view 
of tie case. 

14. "Whilst the controversy was yet raging with 
a fierceness hardly befitting a scientific question. Dr. 
Marshall Hall suddenly stepped in,* and gave a new 
character to the inquiry. He proved that there were 
many actions which appear to be voluntary which 
nevertheless take place during a state of utter insensi- 
bility,f or even, in some animals, as in the turtle, for 

to prevent the infliction of tortures which the mind shrinks from 
contemplating, and which I will not pain my readers by detail- 
ing. 

"* I give the name of this gentleman because he was the most 
active in drawing attention to phenomena, which, though they 
had been noticed by some others, had not been sufficiently con- 
sidered. 

t The cerebral system of nerves conveys impressions from 
every part of the body to the brain, and the individual then 
feels them as sensationSf and by the fibres of the same system, 
which pasr from the brain to the muscles, the will acts upon 
them in producing voluntary motion. Now the brain is not in 
constant action, even in a healthy person ; it requires rest : and 
during profound sleep it is in a state of complete torpor. Yet 
we iitill see those movements continuing which are essential to 
the maintenance of life, — the breathing goes on uninterrupt- 
edly, — liquid poured into the mouth is swallowed, — and the 
position is changed when the body would be injured by remain- 
ing in it. The same is the case in apoplexy, in which the ac- 
tions of the brain are suspended by pressure upon it: and the 

3 
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instance, after decapitation: actions which continued 
to be performed for some time whilst the spinal cord 
remained intact, but ceased instantly on its removal. 
It was farther shown, that in the case of a monstrous 
birth, where the brain was wholly wanting, the infant, 
during some hours sucked and- performed the other 
functions of complete animal life ; and that in palsy, 
limbs which were insensible to the commands of the 
will, had yet their own proper movement. Hence it 
was very rationally inferred, that the spinal appara- 
tus is sufficiently independent of the brain, to be 
capable of action without its aid, and that by its in- 
tervention many of the actions requisite to the pre- 
servation of life can be, and actually, in many in- 
stances, are performed : thus proving that besides the 
uncensdous vegetative life of the Sympathetic system, 
there is an unconscious animal life, whose centre is ta 
he found in the spinal cord. For these functions, 
which he distinguished as >ejlex, Dr. Marshall Hall 
supposed a peculiar set of fibres to be appropriated, 
which he termed eoccito-motory. He considered that 
"the various muscles and sentient surfaces of the 
body are connected with the brain by nerve fibres 
which pass from one to the other. Those fibres des- 
tined for, or proceeding from the trunk to the brain, 
pass along the spinal cord, so that that organ is in 
great part no more than a bundle of nerve fibres going 

same will take place in an animal from which the cerebrum is 
removed, or in which its functions are completely suspended 
by a severe blow on the head. If the edge of the eyelid be 
touched with a straw, the lid immediately closes : if a candle 
be brought near the eye the pupil contracts ; — if liquid be pour- 
ed into the mouth it is swallowed : — if the foot be pinched, or 
burnt with a lighted taper, it is withdrawn, and if this experi- 
ment be made upon a frog, the animal will hop away, as if to 
escape from the source of irritation. Carpenter^s Animal PAy- 
siology, p. 356. 
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to and from the brain. These fibres are especially 
for sensation and voluntary motion. But in addition 
to these, there is another class of fibres proper to the 
spinal cord, and to its intercranial continuation which 
form a connection with the gray matter of the cord 
(16). Of these fibres some are afferent or incident, 
others efferent or reflex, and these two kinds have an 
immediate but unknown relation to each other, so that 
each afferent nerve has its proper efferent one, the 
former being excitor, the latter motor. — These fibres 
are quite independent of those of sensation and voli- 
tion, and although bound up with sensitive and motor 
fibres, they are not affected by them, and they main- 
tain their separate course in the nerves as well as the 
centres.''* But this theory, however ingenious, is 
still but a theory; unsupported as yet by any ana- 
tomical, proof, though the phenomena on which it is 
founded are established facts : it therefore awaits the 
confirmation, which perhaps we are never destined to 
attain, of a more accurate anatomical knowledge of 
parts so delicate in their structure, that they have 
hitherto in great measure baffled the inquirer. Before 
going further, however, it may be well to give what is 
known respecting the nature of the organ which plays 
so important a part in the animal economy. 

15. "The spinal cord is somewhat cylindrical in 
shape, slightly flattened on the anterior and posterior 
surfaces," and is considerably thickened in those parts 
where the nerves supplying the limbs are given off or 
received. It is divided Jown the middle " by an 
anterior and posterior fissure into two equal and symme- 
trical portions, of which one may be called the righiy 
the other the left spinal cord. A transverse bilami- 
nate partition, extending through the entire length of 

* Todd and Bowman's Phya., vol. i. p. 323. 
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the cord, separates these fissures from each other, and 
serves to unite the lateral portions. This partition is 
composed of a vesicular or gray, and a white or fibrous 
lamina or commissure, the gray being situated poste- 
riorly. — On further examination of a transverse sec- 
tion of the cord we observe that the interior of each 
half of it is occupied by vesicular matter, disposed in 
somewhat of a crescentic form, thus : — ' 




The concavity of this crescent is direct-ed outwards, 
its anterior extremity or horn is thick ; but the gray 
matter is prolonged backwards in* the form of a nar- 
row horn, which reaches quite to the surface of the 
cord. The prolongation of the posterior horn of each 
gray crescent to the surface, divides each half of the 
cord into two portions. All that is anterior to the 
posterior horn is called the antero-lateral column, and 
this comprehends the white matter forming the sides 
and front of that half of the cord. The posterior 
column is situated behind the posterior horn of gray 
matter. The antero-lateral columns are united across 
the middle line by the anterior or white commissure ; 
— the gray crescent by the posterior or gray commis- 
sure, while the posterior columns are not connected, 
except when the posterior fissure is imperfect or defi- 
cient. The roots of the spinal nerves emerge from 
the cord on each side along two lines; the posterior 
line corresponds to the margin of the posterior horn 
of gray matter; the anterior one is placed about mid- 
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way between it and the anterior fissure. The roots of 
the nerves penetrate the substance of the cord, and 
are chiefly, if not entirely, connected with the antero- 
lateral column. So far as our present knowledge of 
the minute anatomy of the spinal cord extends, it is 
favorable to the^ supposition that the spinal nerves 
derive their origin, at least partly, from the gray 
matter. The longitudinal fibres of the cord may con- 
sist in part of fibres continuous with those of the 
brain or cerebellum, and in part, of commissural fibres, 
serving to unite various segments of the cord with 
each other, or to connect some part or parts of the 
encepbalon with them. These fibres which may be 
regarded as strictly spinal, are probably oblique in 
their course, formiug their connection with gray matter 
at a point higher up in the cord than that at which 
they emerge from its surface, and may readily be 
confounded with the longitudinal fibres when their 
course is long. Other oblique or transverse fibres 
probably do not emerge from the cord, but connect 
the segments of opposite sides, forming a transverse 
commissure. So that four classes of fibres, each dif- 
ferent in function, may be considered to exist in the 
cord. 1. Spinal fibres oblique or transverse, which 
propagate nervous power to or from the segments of 
the cord itself. 2. Encephalic fibres; longitudinal; 
the paths of volition and sensation, which connect the 
spinal cord with the various segments of the encepba- 
lon. 3. Longitudinal commissural fibres, 4. Trans* 
verse commissural fibres, 

16. Whilst the functions which, till a better term 
is found, we must term refi^x (14), were as yet either 
unknown, or considered merely as isolated and strange 
phenomena ; the controversy was warm as to the re- 
spective offices of the posterior and anterior columns 
of the cord, as well as of tbe two roots of the nerves : 
3* 
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but nothing would now be gained by going over 
ground, much of which has been abandoned, and I 
prefer quoting the following very rational theory, 
which will give a notion of the question as it at pre- 
sent stands. " We are much disposed to think," say 
the authors of "the Physiological Anatomy of Man," 
"that ^he anterolateral columns are the centres of the 
main actions of the cord. Both roots of the nerves 
are connected with these columns, and therefore fibres 
of sensation and motion must be found in them. 
These columns are always proportionate to the nerves 
which arise from them ; they enlarge when the nerves 
are large, and contract when the nerves^ diminish in 
size. The posterior columns, on the other hand, are 
of uniform dimension throughout nearly the entire 
length of the cord, although the posterior roots of the 
nerves exhibit considerable difference in point of size 
in different regions. We venture to suggest, that the 
posterior columns may have a function different from 
any hitherto assigned to them. They may be in part 
commissural between the different segments of the 
cord, and in part subservient to the function of the 
cerebellum (17), in regulating and co-ordinating the 
movements necessary for perfect locomotion. The 
analogy of the brain, in which the various segments 
are connected by longitudinal commissures, suggest the 
probable existence of fibres similar in office for the . 
spinal cord. If we admit such fibres to be necessary 
to insure harmony of action between the several seg- 
ments of the encephalon, there are as good grounds 
for supposing their existence in the cord, which in 
reality may be regarded as conmtmg of a number of 
gangliay each a centre of innervatioii to its proper 
segment of the hody^ and therefore requiring some 
special connecting fibres to secure consentaneous ac^on 
with the rest. The attribute of locomotive power 
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rests npon the connection of the posterior colamns 
with the cerebellum, and the probable influence of 
that organ over locomotion. If the cerebellum be the 
regulator of locomotive actions, it seems reasonable to 
suppose that those columns of the cord which mainly 
pass into it should enjoy a similar function ; that, as 
they are the principal medium through which the cere- 
bellum is brought into connection with the cord, it 
must be through their constituent fibres that the cere- 
bellum exerts its influence on the nerves of the lower 
extremities, and of other parts concerned in the loco- 
motive function. — We think that the phenomena of 
disease may be referred to in support of our view. In 
many cases, where the principal symptom has been a 
gradually increasing difficulty of walking, the pos- 
terior columns have been the seat of disease. In » 
remarkable case related by Dr. Webster, there was 
complete paralysis of motion in the lower extremi- 
ties, but sensibility remained;* yet there was com- 
plete destruction of the posterior columns in the lower 
part of the cervical region. Similar cases have been 
put on record by Mr. Stanley, and by Dr. W. Budd. 
Dr. Nasse of Bonn, refers to several cases of the same 
kind, observed by himself or others."}" We have our- 
selves seen two cases in which the prominent symptom 

* Med. Chir. Trans., vol. xxvi. It had been maintained by 
Sir C. Bell in the first instance, that the posterior coJomns of 
the cord were the channels of sensation, as the cerebellum, in 
his opinion, was the seat of it; for the intimate connection of 
the two tend to make it necessary that their functions should 
be the same. The experiments of Flourens and Bouiliaud dis- 
proved his views as to the functions of the cerebellum : it was 
then to be expected that sooner or later it would' be found that 
the functions of the posterior cord were of the same nature as 
those of the organ with which it is connected so closely. 

t Untersuchungen zur Physiologic und Patbologie. Bonn, 
l«35-36. 
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was great impairment of the motor power, without 
injury to the sensitive ; yet the seat of organic lesion 
in both was in the posterior colamn of the cord. Such 
a case as that of Dr. Webster's, appears to us to be 
conclusive — -that sensation may be enjoyed in the 
inferior extremities independentli/ of the posterior 
columns/* — " Nevertheless we are not aware of any 
well-observed case, in which the motor power per- 
' sisted after extensive lesion of the antero-lateral 
columns ; on the contrary, we believe it may be laid 
down as the general rule, that lesion of those columns 
always impairs both the motor and the sensitive func- 
tions to an extent proportionate to the amount of 
morbid structure* Pathological observations, then, 
appear to warrant the conclusion, that the antero- 
lateral columns are compound in function, both sensi- 
tive and motor ; but they do not justify us in attribut- 
ing sensitive power to the posterior columns. The 
hypothesis, then, which we are most disposed to adopt, 
is the following:— That the antero-lateral columns of 
the spinal cord with the gray matter^ are, in connection 
with the brain, the recipients-of, sensitive impressions, 
and volitional impulses, and that they are the centres 
of the independent or physical nervous actions of the 
cord : and that the posterior columns propagate the in- 
fluence of that part of the encephalon, which combines 
with the nerves of volition to regulate the locomotive 
powers, and serve as commissures in harmonizing the 
actions of the several segments* of the cord.f 

* By a segment of the cord, most be understood the part from 
which one pair of spinal nerves proceeds. To each pair of 
nerves a ganglion or nervous centre is attached, on the posterior 
root : it is possible, therefore, that these ganglia may have a 
larger share than has yet been attributed to them, in the inde- . 
pendent segmentary action here alluded to. 

t Todd and BoAman's Phya., vol. i. pp. 319-321. 
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17. I have now briefly described the machinery 
of unconscious life : — first, we have tlie Sympathetic 
System (7), carrying on the functions of nutrition 
and secretion ; the maintainer of vegetative life :— 
secondly, we have the Spinal Cord, and its dependent 
nerves, by which involuntary movements are effected, 
and to whose agency many of the actions termed in- 
stinctive may probably be referred j and thus far man 
and the animal creation stand on an equal footing, or' • 
rather the animal has the advantage ; the spinal sys- 
tem of unconscious life being more complete, and less 
disturbed by other influences, than in man. We have 
next to consider that organ, or rather collection of 
organs which he possesses in an unrivaled degree of 
perfection, and by means of which all those complex 
mental operations are performed, which distinguish the 
human race from all the other inhabitants of &e earth. 
The encephalon, or parts within the skuU, may be 
distinguished into four chief divisions, i. e^ 1. The 
Medulla oblongata, — 2, The cer^rum. 3. The cere- 
beffum, 4. The mesocephale,^ The following descrip- 
tion of the position and connection of the parts taken 
from the report made to the Royal Academy of Sciences^ 
at Paris, in 1822, by a committee appointed to consi- 
der the experiments of M. Fiourens, may give some 
notion of the encephalon generally. 

'^ It is at present known, that the meduUa oblongata 
is the superior part of the spinal cord, contained in 
the cranium, which also gives many pairs of nervesj 
that the fibres of communication between its two fas- 
ciculi (the pyramidal bodies) interlace with one an- 
other, so that those on the- right go to the left side, 
and reciprocally ; that these fasciculi, after having 

* From ,a«roff, middle^ and M^deAM, head* 
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been enlarged, in the mammiferae, by a mass of gray 
matter, which forms the prominence known by the 
name of pons Varolii, separate themselves and are 
called the crura cerebri, continuing to send oflF nerves. 
They are again enlarged by a new mass of gray mat- 
ter, to form the parts commonly called thalami optici, 
and a third time to form those called corpora striata ; 
and from the whole external edge of these last swell- 
' ings arises a lamina more or less thick, more- or less 
convoluted externally according to the species, covered 
entirely on the outer surface with gray matter, forming 
what is called the hemisphere. This lamina, after hav- 
ing bent back upon itself in the middle of the convo- 
lutions, unites on the opposite side by one or more 
commissures or fasciculi of transverse fibres, the largest 
of which, existing only in the mammiferous tribes^ 
takes the name of corpus callosum. It is also known 
that on the crura cerebri, behind the thalamus opticus, 
are one or two pairs of swellings of different magni- 
tudes; known, when there are two pairs, as in the 
mammiferous 'tribes, by the name of quadrigeminal 
tubercles, from the first of which the optic nerves a|)- 
pear to arise ; that the olfactory nerve is the only one 
which evidently does not arise from the spinal cord or 
its pillars ; that the cerebellum as a single mass, white 
internally and cineritious externally like the hemi- 
sphei-es, but often more divided by external folds, is 
placed transversely, behind the quadrigeminal tuber- 
^es, and over the medulla oblongata, to which it is 
united by transverse fibres, which go by the name of 
crura cerebeUi, and which are inserted into the cere- 
bellum by the side of the pons Varolii."* 

In order to make this description clearer, I shall 

- * Solly on the Human Brain,'p. 299. 
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here refer to a plate,* showing a loDgitudinal section 
of the cerebrum and cerebellum made perpendicularly 
between the hemispheres. 

As some fibres pass between the medulla oblongata 
and the cerebrum, and others between it and the cere* 
bellum, both are thus brought into communication 
with the spinal cord, between which and the above- 
named parts the medulla oblongata is placed. The 

* References to the plate, which is reduced from Qoain'i 
Anatomy of the Nerves and Brain, PI. iz. 

A. The internal convolutions of the right cerebral hemi- 
sphere. 

B. The corpus callosum. 

C. The anterior extremity of the corpus callosum turning 
downwards towards the base of the brain. , ^ 

D. The posterior border of the corpus callosum becoming 
continuous with 

E. The fornix. 

F. The right crus of the fornix descending to 

G. The corpus mammillare. 

H. The band of white fibres passing from the corpus mam- 
millare into the thalamus opticus. 

I. The septum lucidum. 

K. The crus cerebri of the right side. 

L. The divided edge of the velum interpositum. 

M. Section of the pons Varolii through which the ascending 
fibres of N. the corpus pyramidale are seen separated by gray 
matter, as they pass onwards to th« crus cerebri. 

O. The interior commissure of the third ventricle. 

P. The middle commissure (commissura mollis). 

Q. The posterior commissure. 

R. The right thalamus opticus immediately beyond which and 
somewhat anteriorly lies the corpus striatum. 

T. The pineal gland. 

U. The corpora quadrigemina or optic tubercles. 

X. The processus 6 cerebello ad testes. 

Z. Section of the cerebellum, showing the arrangement of 
the white and gray matter called arber vitee> 

1. Olfactory nerve. 

2. Optic nerve of the right side. * 

3. I'hird nerve (motorius oculi). 
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mesocephale is the part immediately above the me- 
dulla oblongata, the pons Varolii forming its lower, 
the quadrigeminal bodies its upper surface. It " con- 
tains fibres passing between all the rest of the ei^ce- 
phalon, as well as some connecting opposite sides," 
and "may be compared to a railway terminus, at 
which several lines meet, and pass each other/'* 

18. "The whole brain of an adult man (a European) 
varies between 3 lbs. 2 oz. and 4 lb. 6 oz. (troy) in 
weight. The higher grades of intellect being generally 
accompanied by a proportionate size of brain. Thus, 
the brain of the celebrated Cuvier weighed 4 lbs. 11 
oz. 4 dr. 30 gr. (troy), and that of the well-known 
surgeon Dupuytren 4 lbs. 10 oz. troy : while on the 
contrary, the brain of an idiot 50 years old weighed 
only 1 lb. 8 oz. 4 dr., and that of another 40 years of 
age, weighed but 1 lb. 11 oz. 4 dr." This great weight 
depends mainly on the cerebrum and cerebellum, the 
medulla oblongata and mesocephale forming not more 
than one-tenth of the whole.* The observation made 
^bove by Tiedemann as to the relative proportion borne 
by the brain to the intellect, is farther confirmed by 
the fact, that animals of a much larger size than man 
have a much less brain ; thus the largest brain of a 
horse weighs about 1 lb. 7 oz. — the elephant and whale, 
indeed, have a larger absolute weight of brain ; but 
when considered with reference to the size of the body, 
it will be found that the proportion of brain is trifling 
as compared with that of man — an elephant has a 
brain of about 8 lbs., and " Rudolphi found the brain 
of a whale 76 feet long (Balsena mysticetus), to weigh 

T ' 

* Todd and Bowman's Physiol,, vol. i. p. 260. 
t Tiedemann on the Brain of the Negro. Phil. Trans., 
1836. 
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5 lbs. lOj oz. '"* an enormous disproportion between 
bulk of body and weight of brain. 

19. It has already been noticed that though the 
entire encephalon acts as one great nervous center^ 
it must nevertheless be considered as an aggregate 
of various gangliform masses of vesicular and fibrous 
matter united together by their respective commis- 
sures or connecting bands. Of these masses, the 
most important are the cerebral hemispheres, which 
occupy the whole upper part of the skull. A deep 
fissure, extending from front to back, separates these 
two bodies down to the great commissure or corpus 
eaUosunif which unites them through their whole 
length ; and the whole surface, as well the sides of 
the fissure as the upper part, is deeply corrugated, 
so as to bear somewhat the appearance of a pocket 
handkerchief closely crumpled in the band. '* In man 
the convolutions of the right and left hemispheres do 
not present a perfect symmetry ; and it is not a little 
remarkable, that in general the lower the development 
of a brain the more exact will be the symmetry of its 
convolutions. Thus the brains of all inferior mam- 
malia, even of those which make the nearest approach 
to man, are exactly symmetrical. The imperfectly 
developed brain of the child exhibits a similar sym- 
metry ; and that of the inferior races of mankind, in 
whom the neglect of mental culture, and habits ap- 
proaching to those of the brute, are opposed to the 
growth of the brain, also present a symmetrical dispo- 
. sition of the convolutions."f Over the whole surface, 
and extending into the deep sulci of these convolutions, 
is spread a coating of gray vesicular matter, and as in 
the inferior animals the sulci are fewer, and of course 

* Todd and Bowman's Pbys., vol. i. p. 261. 
t Ibid., vol. i. p. 283. 

4 
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the vesicular matter less abundant, it would seem that 
the object of these convolutions is, to pack the largest 
possible quantity of this important substance into the 
smallest possible space. The interior part consists of 
white Jihrom svbstance, which is generally supposed to 
act as a conductor of the nervous energy generated in 
the vesicular. Behind and below these, so as to be 
connected by their overlapping lobes, we find the cere- 
bellum or little brain. It ^^ consists of a central and 
two lateral portions: the former also called the me^ftavi 
hhe, is the primary part ; it is the only part of the 
organ which exists in fishes and in reptiles ; the lateral 
portions or hemispheres are additions to this, and de- 
note an advance in development. It is in birds that 
these are first found ; they are most highly developed 
in mammals, and attain their maximum in man.''"" 

20. Having now given a general description of the 
organs which carry on the functions of life and intelli- 
gence, it remains to give a somewhat more detailed 
account of their machinery, and to prove from facts 
that such is really their office : and here we must 
enter into tiie melancholy details of disease and suffer- 
ing. For as long as all the organs of our bodies con- 
tinue to execute their functions duly, it is difficult to 
say where the power is generated in that nicely ad- 
justed machine. It is not till we see unwonted effects 
produced on the particular nerves by disease or violent 
injury, that we can distinguish their use. It is to 
the reports of the hospital, therefore, that we must 
refer for proofs of the different functions of the nervous 
fibres, and the influence of the brain over them : thus 
it may be noticed that in palsy, which results from an 
injury within the skull, the limbs of one side, or of 
the whole body, according as the injury is more or 

* Todd and Bowman'a Phys., vol. i. p. 269. 
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less extensive, are deprived sometimes of motion, re- 
taining sensation; sometimes of sensation, retaining 
motion* — that the division of one nervous trunk 
issuing from the brain will impede digestion ; of an- 
other^ will no less disorder respiration — that by a 
tumor in one part of the cavity of the skull, the mov- 
ing power of one side of the face will be destroyed, so 
that the odd spectacle may actually be seen of a man 
laughing with only one side of his mouth ; in another, 
the sensation on one side of the face will be so lost 
that the eye becomes insensible to the presence of of- 
fending substances, so that inflammation ensues from 
an unfelt injury, though at the same time the other 
eye retains all its sensitiveness.f 

* See Solly oo the Haman Brain, Part viii. 

t The following cases given by Sir Charles, then Mr. Bell, in 
ft paper communicated to the Royal Society, and published in 
the Phil. Trans, for 1829, are so curious, and at the same time 
so conclusive, that I give them at length. 

" By ezperiipents on the nerves of the face three things were 
proved. 1st. That the sensibility of the head and face depends 
on the fifth pair of nerves. 2dly. That the muscular branches of 
the fiflh were for mastication. 3dly. That the por^to dura of the 
seventh controlled the motions of the features, performing all 
those motions, voluntary or involuntary, which are necessarily 
connected with respiration ; such as breathing, sucking, swallow- 
ing, and speaking, with all the varieties of expression. The 
occurrences which I have witnessed are, 

<< 1. A man shot with a pistol ball, which entered the ear, 
and tore across the portio dura at its root. All motion og^ the 
same side of the face from that time ceased, but he continued 
in possession of the senaibiliiy of the integuments on that side 
of the face. 

** 2. A man wounded by the horn of an ox. The point of the 
horn entered under the angle of the jaw, and came out before 
the ear, tearing across the portio dura. The forehead of the 
corresponding side is without motion, the eyelids remain open, 
the nostril has no motion in breathing, and the mouth is drawn 
to the opposite side. The muscles of the face, by long disuse 
are degenerated, and the integuments on the wounded side are 
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2l. As a proof that sensation travels from the ex- 
tremities of the body along the nerves to the brain, 
we may mention the fact that when a part oontaioing 
the termination of any nerve is amputated, the pain 
felt in the extremities of the now-shortened fibres of 
that nerve is referred b^ the patient to the member 
which in their perfect state they supplied. Thus 

become like a membrane stretched over the sknll. In this man 
the sensibility of the face is perfect. The same nerve^^the 

f»ortio dura, — has been divided in the extirpation of a tumor 
rom before the ear, and the immediate effect has been a horri- 
ble distortion of the face by the prevalence of the muscles of 
the opposite side, but without the loss of sensibility. 

« As to the fifth nerve the facts are equally impressive. By a 
small sacculated tumor affecting the roots of this nerve, the sen- 
sibility was destroyed in all the parts supplied by its widely ex- 
tended branches ; that is, in all the sides of the bead and face, and 
the side of the tongue, whilst the motion of the face remained. 
By the drawing of a tooth from the lower jaw, the nerve which 
comes out upon the chin to supply one-half of the lip was in- 
jured, and exactly the half of the lip was rendered insensible, 
'When the patient put his mouth to a tumbler he thought they 
had given him a broken glass. A. gentleman /ailing, a sharp 
point entered his cheek and divided the infra-orbitary nerve (a 
branch of the fiflh) ; the effect was, loss of sensation without loss 
of motion in that half of the upper lip to which the nerve is dis- 
tributed." 

The following is from a previous paper by the same writer. 
" To understand the inference from the following short narra- 
tive, it is necessary to remember that the nerve in question (the 
fifth) not only goes through the orbit (of the eye), supplying the 
parts contained in it, but also extends its branches to ihfi angle 

of the eye, eyelids, and forehead A few days after the 

discharge from the ear had ceased, the eye became entirely in- 
sensible to the touch. This loss of feeling extended to the lin- 
ing of the eyelids, to the skin covering them, and to the skin of 
the cheek and forehead, for about an inch surrounding the eye, 
but it did not go beyond the middle line of the face. When she 
(the patient) tuld me her eye was dead, (as she expressed it,) to 
be certain I drew my finger over its surface, and so far was this 
from giving her pain, that she assured me she could not feel that 
I was touching it at all."— PAjV. Trans,, 1823, p. 291. 
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when a limb for instance, has been cut off, the pa- 
tient not nnfrequently complains of pain in the fingers 
which he no loDger possesses.* It is not in fact till 
experience has taught us that a distinct sensation be-, 
longs to each point of the body, that we refer to that 
part as the seat of the feeling. << Un4er the name of 
common or general sensibility, may be included a 
variety of internal sensations, ministering for the most 
part to the organic functions, and to the conservation 
of the body. Most parts of the frame have their 
8evei:al feelings of comfort and pleasure, of discomfort 
and pain. In many of the more deeply seated organs, 
no strong sensation is ever excited, except in the 
form of pain, as a warning of an unnatural condi- 
tion 'j^ nay, it has been observed in the case of injuries 
which have exposed some of these deeply seated vis- 
cera, that the sense of touch appeared to be absent. 
It is remarkable that the sympathetic system of nerves 
sends one fibre of its own from each ganglion into the 
spinal system ; and this it would seem, is the messen- 
ger by which notice is given at the mental center, of 
the unnatural condition into which any of the organs 
supplied by the ganglionic nerves may have fallen, in 
order that, when this is the case, a remedy may be 
applied, so as to prevent the danger to life which would 
be consequent on its continuance. 

22. Besides this general sensibility, whose proper 
organs are still a matter of uncertainty, there are five 
especial forms of sensation, each provided with its 
separate apparatus. It is hardly necessary to say 
that these are touc\ taste, smelly kearingy sight The 
nerves of touch are distributed over the whole surface 
of the skin, though some parts, such as the palm of 

• MlUIer, p. 746. 

4* 
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the hand, and the sole of the foot, receive a larger 
portion of these fibrils than are found elsewhere. This 
sense ^^ exists only in these regions of this great system 
which are exposed to the contact of foreign bodies, 
and where it is essential to the comfort or preservation 
of the animal that the presence and qualities of ex- 
ternal objects should be perceived. Its nerves, unlike 
those of the other especial senses, which have their 
origin in the brain, are derived from the cerebro-spinal 
system, and intermingle, as they pass out, with those 
of motion. The extremities of these nerve fibrils pass 
through the true skin or cutis into small papillas which 
project into, and are further defended by the cuticle, 
or scarf skin, which covers them. The furrows which 
may be observed m the skin are caused by rows of 
these papillae which raise the cuticle, and leave a groove 
where it sinks into the hollows between them. These 
papillae are of an average length, in man — of ^i^iy of 
^n inch : at their base when they spring from the 
cutis they measure about ^^^ of an inch in diameter, 
and they taper off to a slightly rounded point." 
Within them " a fibrous structure is apparent,'' and 
by the help of solution of potass " filaments of ex- 
treme delicacy are discoverable. Injections of the 
blood-vessels demonstrate the existence of a small ar- 
terial twig advancing up the interior of the papilla and 
subsiding into two or more capillary vessels : these 
after forming small loops, reunite either at the base of 
the papilla, or in the subjacent texture, into small 
veins which empty their blood into the venous plexus 
of the cutis. The vascularity of the integument is 
therefore in general terms proportioned to its perfec- 
tion as an organ of touch."* 

• Todd and Bowman's Physiol., ▼ol. i. pp. 404, 410, 411. 
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23. It has already been seen that it is difficult to 
separate the nerves of touch from those of general 
sensation, even in imagination, and yet there are not 
a few phenomena of sensation quite independent of 
this especial sense : pain especially ; wnich continues 
to be felt after the sense of touch is lost by palsy, 
apd which affects parts to which these nerves are not 
distributed. The only set of nerves which are invari- 
ably to be found where pain is felt, are those of the 
sympathetic system ; for these belong especially to the 
viscera, and send out twigs which cling to all the 
arteries : thus it is impossible to wound any part of 
the body without injuring some fibre of this system ; 
and as it is to it that the functions of vegetative life 
are especially entrusted, it. is perhaps allowable to con- 
jecture, in default of actual proof, that it is to it also 
that the business of giving notice of any derangement 
in or impediment to these functions is confided, and 
that the general sensation which is independent of 
touch, may be referred to these nerves. 

2-4. The structure above described is in great mea- 
sure that of all the other nerves of especial sense, 
which are' limited to their respective organs, i. e./ the 
nostrils, mouth, eyes, and ears. Each of these organs 
has its own nerve assigned to it', which receives and 
transmits the impressions belonging to that particular 
sense and no other. Every surgeon knows that the 
needle of the operator for cataract produces only the 
perception of a flash of light when it touches the 
fibrils of the optic nerve, and that pain and sensibility 
to touch remain after the optic nerve itself has perished. 
The like may be observed of all the other nerves of 
especial sense. So far therefore is clear enough ; but 
the mode of conveying impressions is more mysterious, 
and it is not improbable that we may never arrive at 
more than a conjectural explanation of it. The optic 
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nerve, when observed with a powerful magnifier, ap- 
pears to be formed of innumerable minute fibrils which 
pierce through the delicate membrane at the back of 
the eyeball, called the retina, and show themselves^ on 
its surface, for the most part in the form of small 
globules or papillae easily detached, and which appear 
to close the ends of the hollow fibres. The auditory 




PORTION or THE OPTIC NEEVE MAGNIFIED. 

nerve has something of the same appearance, though 
the fibres are less minute than those of the optic nerve, 
and the points which show themselves on the mem- 
brane they penetrate, difier slightly from these in their 
form. It seems probable that both these nerves are 
destined to receive impressions from dilBerent undula- 
tory movements, the one conveying the sensation of 
light, the other of sound ; and though it would be 
presumptuous to say that the modus operandi can be 
certainly or distinctly stated, yet a very simple illus- 
tration may perhaps give some notion of it to those 
who have not time to pursue the study further. When 
a hollow tube is filled with liquid, the slightest pressure 
at one end is instantly perceived at the other. If, then, 
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as modern observers assert, the nerves be hollow fibres 
filled with a half fluid substance which maj be seen . 
issuing from them if divided, then it is easy to com- 
prehend that the impression made at one end of the 
fibril may be conveyed through every fibril connected 
with it down to the extremest point of the motor 
nerves. What the difference of structure is, which 
makes this impression in the one instance convey 
colors, in another sounds, and, when propagated 
further produces that irritation of the muscles which 
causes movement, has as yet eluded observation ; but 
it is evident from the result, that some decided dif- 
ference must exist. Time was, indeed, when "the 
nerves of the senses were looked upon as mere passive 
conductors, through which the impressions made by 
the properties of bodies were supposed to be trans- 
mitted unchanged to the sensorium. More recently, 
physiologists have begun to analyze these opinions. 
If the nerves are mere passive conductors of the 
impressions of light, sonorous vibrations, and colors, 
how does it happen that the nerve which perceives is 
sensible to this kind of impression only, and to no 
others, while by another nerve odors are not perceived ,• 
that the nerve which is sensible to the matter of light 
or the luminous oscillations, is insensible to the vibra- 
tions of sonorous bodies ; that the auditory nerve is 
not sensible to light, nor the nerve of taste to odors; 
while, to the common sensitive nerve, the vibrations 
of bodies gives the sensation, not of sound, but 
merely of tremors? These considerations have in- 
duced physiologists to ascribe to the individual nerVes 
of the senses a special sensibility to (Certain impres- 
sions, by which they are supposed to be rendered 
conductors of certain qualities of bodies, and not of 
others. 

<< This last theory, of which ten or twenty years 
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since no one doubted the correctness, on being sub- 
jected to a comparison with facts, was found unsatis- 
factory. For the same stimulus, for example, elec- 
tricity, may act simultaneously on all the organs of 
sense, — all are sensible to its action ; but the nerve of 
each sense is affected in a different way, becomes the 
seat of a different sensation ; in one, the sensation 
of light is produced ; in another, that of sound ; in a 
third, taste ; while in a fourth, pain and the sensation 
of a shock are felt. Mechanical irritation excites in 
one nerve a luminous spectrum ; in another a hum- 
ming sound ; in a third, pain. An increase of the 
stimulus of the blood causes in one organ spontaneous 
sensation of light; in another, sound; in a third, itch- 
ing, pain, &c." It is evident, therefore, "thslt the 
nerves of the senses are not mere passive conductors, 
but that each peculiar nerve of sense has special powers 
or qualities which the exciting causes merely render 
manifest."* 

25. It has been noticed above, that the immediate 
vital functions are carried on by the sympathetic 
system. In like manner, the nerves of special sense 
seem to be connected with the instinctive emotions. 
Any accurate observer of animals may soon convince 
himself of this. Without insisting on the complete 
exactness of the illustration just given of the mode 
in which these nerves convey the impressions they 
receive, it may at least afford a point of view from 
whence to contemplate the operations' of instinct. 
An organ made, not only to receive, but to propagate 
a particular sensation, receives it ; the shock is sent 
in a moment through the less complete, or, as in the 
case of the savage, the less exercised brain to the 

* MUller's Elements of Physiology, translated from the Ger- 
man by William Baly, M. D. Sec. iv. chap. 1. 
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motor nerveS; and movement ensues as a necessary 
consequence. According to Mayo, there is no evi- 
dence that animals exert any volition beyond this 
necessary contraction of the muscles consequent on 
received sensation. If so, the actions which we 
choose to call ferocious, crafty, cowardly, &c., among 
the brute creation, are wholly undeserving of this 
blame. They are feelings inseparable from percep- 
tions conveyed by the organs of smell, sight, and 
hearing, and necessary to the sustenance and the safety 
of the creatures which possess them. 
^ 26. But the actions which the emotions consequent 
on these perceptions instigate, are, in many instances, 
exactly such as intelligence would suggest. * The young 
calf seeks the udder as soon as it is born, but it is evi- 
dent that he is merely led thither by the sense of 
smell; for instead of at once reaching the spot, he 
pushes his nose awkwardly hither and thither, and it 
is only when his mouth is touched, and the nerves of 
another sense thus excited, that he begins to suck. 
The movements of a lamb following its mother, of 
a dog hunting its prey, of a bird building its nest, 
result in the same way from impression on the nerves 
of sense. ^ i 

But although the animal actious we have mentioned, 
'when theii^ nature is considered, seem to be as intelli- 
gent as if human reason had instigated them, it may 
easily be proved that the sagacity from which they 
proceed is extremely limited in its extent. Eor when- 
ever any cause leads the animal to transgress those 
bounds, it is then seen at once how different reason is 
from instinct. Such is the case of a pup^ when 
rubbing its nose on a brick floor to bury a bone : of a 
hen sitting on a stone instead of an egg ; such likewise 
was the case with the beavers which Frederick Cuvier 
kept in a cage. These animals, on being supplied with 



■] 
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materials, employed themselves in building tbat par- 
ticular structure whicb, essential as it is to their exist- 
ence when at large, and in their natural state, was 
then utterly without use or meaning. 

27. The obvious conclusion from hence is, that, 
whatever faculty the instinctive impulse elicits, is in- 
capable of advancing beyond a certain point in this 
^lass of creatures, and is unserviceable for any other 
act of intelligence. " Cette pensee qui se consid^re 
elle-m6me, cette intelligence qui se voit et qui s'lStudie, 
cette connaissance qui se connait, forment Ividemment 
un ordre de ph^nom^nes determine d'une nature 
tranche, et auxquels nul animal ne saurait atteindre. 
C'est Id, si Ton pent ainsi dire, le monde purement 
intellectual, et oe monde n'appartient qu' h, Thomme. 
En un mot, les animaux sentent, connaissent, pensent; 
mais rhomme est le seul de tons les ^tres cr^s a qui 
le pouvoir ait 6te donn^ de sentir qu'il sent, de con- 
naitre qu'il connait, et de penser qu'il pense."* 

28. But though the animal intelligence, with what- 
ever labor it may be cultivated, be unfit for any specu- 
lative purpose, this defect is compensated for by its 
fitness for practical purposes without any previous 
exercise. The cause of this is the comparatively 
small compass of apparatus connecting sensation with 
action in the lower tribes ; and as they are thus in 
great measure exempt from the painful apprehension 
of danger, and from perplexity at the time that it 
occurs, it is in th^ir case decidedly beneficial. In 
man, the relations between the sensitive and motor 
fibres of the nerves issuing from his brain are liable 
to be canfused with those of higher intelligence, in 
consequence of the more complicated functions of that 

* Resum^ analytique des Observation de Fr^d^ric Covier sur 
I'lnstiDct et I'Intelligence des Animaux. Par P. Fioorens, p. 55. 
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organ. This structure of his nervous system exposes 
him to inconvenience and hazard, which other animals 
are exempt from. The dizziness produced by looking 
down a precipice is known to every one ; were we to 
try to cross a chasm on a narrow plank, we should bo 
very ^pt to lo'se our balance and fall, if unused to the 
situation ; yet we should walk steadily along the same 
board placed on the floor. In this case it is evident 
that our real condition would not be changed ; but 
that (he danger would arise entirely from the differ- 
ence in the perception received by the eye and com- 
municated by it to the organs of intelligence. It may 
be observed that throughout the animal kingdom this 
timidity seems to increase with the degree of intelli- 
geiice belonging to the creatures placed in such situa- 
tions. Goats and ibexes stand at the edge of preci- 
pitous rocks, and gaze fearlessly on the depths beneath; 
but the carnivorous animals, which are more intelligent* 
than the ruminating tribes, show considerable alarm 
when exposed to this danger, though on other occasions 
they are more courageous. Cats, for example, though 
accustomed to climb, are frightened and unsteady 
when put on the bough of a tree at any considerable 
height, and there can be little doubt that the instability 
of the human frame, under the circumstances described, 
is augmented by the disturbed state of the reasoning 
faculties arising from foreseeing the probability that 
our alarm will increase. I am also inclined to think 
that where the disturbance in the functions of the 
motor fibres is not caused by fear, it arises from the 
want of some near and steady object, by looking at 
which we may adjust the body so as to poise it duly. 
A distant horizon with no intermediate near object, 
such as it is in looking from a precipice ; or a rapid 

♦ Flourens. 
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current; does not afford this^ and we falter. And this 
possibly is one cause of reeling in drunkenness : the 
functions of the optic nerve are disturbed by the un- 
wonted pressure of blood on the brain, and everything 
appears to be in motion : accordingly, having nothing 
steady before him, the drunkard reels. The nan^west 
ledge on. the side of a precipice may be crossed safely, 
by looking steadily at the rock beside us, instead of at 
the chasm below. 

29. Before quitting this part of the subject, it will 
be well again to observe, that the fibrils which con- 
verge from every part of the body, from the trunks 
of the nerves, never in any instance unite with each 
other. Thus every one carries its report from the 
part which receives the impression, distinctly and 
separately to the brain; and as the white substance 
of that organ, in whatever form it appears, is also 
composed of minute fibres sustained and clothed by 
a most delicate membrane, so we have good reason to 
suppose that thonsensation carried by the finest fibril 
from the remotest part of the body, is communicated 
to its o^n especial fibrin in the brain, and through 
it duly transmitted to the corresponding motor fibre. 

30. But another circumstance is here to be ob- 
served.* The sum of all the fibrils in the nerves does 
not by any means amount to the volume of the brain 
even in the lower order of animals; still less in man, 
in whom, though the volume of the brain be propor- 
tionally greater, the nerves are less; thus there must 
be many fibres destined to some other purpose than 
that of mere <}onductors of sensation. But it is like- 
wise remarked that they have a plexiform arrange- 
ment; and thus the simple fibril of sensation, though 

* On Fibres of Spinal Marrow and Sympathetic in Aana escu- 
lento. Dr. A. W. Voliiman, Brad. Med. Rev., vol. vii. p. 641. 
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not mixing with any other, may nevertheless, by its 
intercrossing, communicate whatever shock it may re- 
ceive through a different series of nerves, and so give 
rise to those varieties of action which ^ometimes ex- 
cite our surprise when we see them in the brute crea- 
tion, because they seem to partake of the nature of 
reason. But if the reasoning faculties be, as I shall 
presently show, the mere function of an organ, then, 
in proportion as that organ is developed, its properties 
will also be developed, and it is at the option of the 
will which directs them to make those properties 
available, or not, to other and higher purposes than 
those relating to mere animal life. I have already 
noticed that we have no proof of any will in the ani- 
mal beyond the mechanical one resulting from a shock 
transmitted through the nervous circle. Of the will 
of man, as it belongs to a second class of functions, I 
shall speak by and by. 

31. It has already been observed, that the brain 
consists of various portions, which ihay be considered 
as separate ganglia, each probably having a different 
function, though hitherto but few of these functions 
have been ascertained. Of these gangliform masses 
the cerebral hemispheres take the first place in the 
importance of their office-^the cerebellum probably 
takes the second, and next to thesoj perhaps we may 
reckon the corpora striata and optic thalami, for a 
lesion of either of these bodies is invariably attended 
with palsy of the limbs, so that they appear to play 
an important part among the animal functions. Both 
consist of gray vesicular matter. It has been at- 
tempted to decide with more certainty on the office of 
these bodies ; and palsy of the lower extremities has 
been attributed to lesions of the one — of the upper, to 
the other; — but these conjectures have not as yet 
been sufficiently borne out by facts to warrant further 
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notice. The functions of the corpora quadrigemina, 
or optic tubercles, are better defined, at least as far as 
the experiments made on pigeons by M. Flourens can 
be considered to apply to other species. In every case 
he found that injury to the optic tubercle on the one 
side, produced blindness of the eye on the opposite 
^ side; establishing thus a complete decussation of the 
fibres; and according to his report, the removal of 
these parts was attended with little or no pain. With 
regard to the office assigned to the other small ganglia 
and lesser commissures, no very clear account can be 
given, for their proximity to other parts renders it 
impossible that the injury should be confined to them 
alone: and thus symptoms become complicated^ and 
puzzle and embarrass the observer. 

32. The function of the cerebellum was long a 
matter of dispute, no less hot than that respecting 
those of the different columns of the spinal cord, and 
even now in following the opinion of any one of the 
contending parties, I shall hardly escape altogether 
from animadversion. Sir Charles Bell and M. Fo- 
ville, observing its connection with the posterior column 
of the spinal cord, considered it as the organ of sensa- 
tion — this opinion, however, was subsequently aban- 
doned by Sir Charles Bell, who then professed himself 
unable to assign any office to it. The subject was then 
taken up by MM. Magendie, Bouillaud, and Flou- 
rens, especially the latter, and after a variety of expe- 
riments, always producing the same results both in 
his own hands and those of the physiologists who have 
since repeated them, it seems now to be allowed that 
the deductions drawn from them by M. Flourens are 
nearly conclusive, and that this body must be con- 
sidered as the organ by which action is co-ordinated 
and harmonized in the animal frame; or, in other 
words, that it is the organ of voluntary action, as dis- 



AND INTELLECTUAL PHILOSOPHY. 53 

tinguisbed from the involuntary or reflex action of the 
spinal nerves. M. Flourens removed from different 
birds in turn the cerelbral hemispheres and the cere- 
bellum. On the ablation of the first, sight and hear- 
ing seemed to be lost, and the animal appeared without 
faculties; remaining as it were dormant, originating 
no movement, but if pushed, able then to use its limbs 
in the usual way; but when the cerebellum was re- 
moved the results were very different, and it may be 
well also to mention, that in neither one nor the other 
case did the wounds of these parts appear to give any 
pain.* "During the ablation of the first slices/' (of 
the cerebellum,) say the committee above referred to 
(17), **only a little weakness and a want of harmony 
in the movements occur. At the removal of the 
middle slices an almost general agitation is the result. 
The animal continuing to hear and to see, only exe- 
cutes abrupt and disorderly movements. Its faculties 
of flying, walking, standing up, &c., are lost by de- 
grees. When the cerebellum is removed, the faculty 
of performing regulated movements has entirely disap- 
peared. Placed on its back the creature could not get 
up; yet it saw the blow that threatened it, it heard 
noises, it endeavored to avoid danger, and made many 
efforts to do so without accomplishing its object. In 
brief, it retained the faculties of perception and of 
volition, but it had-lost the power of making its mus- 
cles obey its will. It was with difficulty that the bird 
stood up, resting upon its wings and tail. Deprived 
of its cerebrum it was in a dormant state ; deprived of 
its cerebellum it was in a state of apparent drunken- 

* " The hemUpheres of the brain are insensible to pain from 
mechanical division or irritation : in wounds of the cranium in 
the human subject, pieces of the brain which had protruded, 
have been removed without the knowledge of the patient." 
-Todd and Buwman-s Physiol., vol. i. p. 368. 
5* 
/ 
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ness/' M. Bouillaud differs a little from M. Flourens, 
but not to any great extent. " Up to this time/' says 
he, "experiments only warrant us in saying that the 
cerebellum is the central nervous organ which gives to 
vertebrated animals the faculty of preserving their 
equilibrium, and of exercising the various acts of loco- 
motion. Besides, I think I have proved in another 
memoir, that the cerebellum co-ordinates certain move- 
ments, those of speech in particular, more marvelous 
than those of which we are here treating." — "If" he 
adds, " the cerebellum is only irritated, its functions 
are not destroyed, but are thrown into confusion, if I 
may so express it, for a certain time. It is in this 
state that we observe jumping, falling heels over head, , 
whirling, and all the puzzling movements which are 
executed with such impetuosity that the eye cannot 
follow them. But this disorder, this species of aliena- 
tion of the locomotive movements, soon disappears 
when the irritation is Aot continued ; so that the animal 
gradually regains its proper attitude and normal gait. 
It is not so when the cerebellum is totally disorganized 
or entirely removed; the animal is then forever de- 
prived of the faculty of equilibration, of walking, and 
of flying, if a bird; all the efforts it makes are useless; 
they merely demonstrate that though unable to per- 
form any combined motions, but of which station or 
locomotion results, it nevertheless retains the faculty 
of exercising partial movements."* 

33. A curious case is on record, which confirms this 
view of the functions of the cerebellum as regards the 
human species. On the post-mortem examination of 
a girl, who died at near twelve years of age, it was 

* Bouillaud, Recherchf b cliniques et experimentales tendant 
3k refuier I'opinion de M. Gall sur lea fonctions au cervelel."— 
Cited by Solly. 
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found that " the cerebellum was entirely wanting, no- 
thing being found in its place but a quantity of serous 
fluid contained in the membranes; — a pedunculated 
body, not larger than a pea, was attached to the cor- 
pora restiformia ; all the rest seemed replaced by the 
serous sac; the pons Varolii was absent, as well as the 
cerebellum." — In this instance, it would seem that the 
malformation must have been in great measure con- 
genital, for had it been caused by subsequent injury, 
the shock to the constitution generally would have 
been too great to allow of the prolongation of life, even 
to the age she attained. The degree of mental and 
bodily power enjoyed by this child, becomes therefore 
' a question of no small interest. " The intellectual 
faculties," continues the writer,* " were obtuse, though 
not to a remarkable degree; the answers slow and dif- 
ficult ; the whole countenance expressive of stupidity : 
in a word, the child, though BOt exactly idiotic, still 
showed a deviation of the mental powers. The mo- 
tility was also modified; the power of motion was con- 
siderably weakened in the lower limbs, which did not 
possess their natural force and vigor; hence the child 
was unable to support itself with any firmness : it fell 
down frequently; the legs crossed each other during 
walking, and the gait was irregular and unsteady. At 
length the child was compelled to confine itself alto- 
gether to bed, and after some time was unable to stir, 
even when lying in a horizontal position; — to this were 
joined epileptiform convulsions, which continued for 
some time, and finally carried off the patient. The 
sensation of the integumental covering was not modi- 
fied in any way whatever. There was no increase of 
sensibility in the commencement, no obtuseness or 
diminution of feeling, even when paralysis was most 

♦ Andral. 
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complete; the senses also remained intact. The child 
could see, hear, and taste in a perfect manner. The 
functions of nutrition, of circulation, aitd respiration 
were carried on without any notable disturbance?' 
However, the child is mentioned as being weak and 
delicate in constitution. 

34. The progress of development in the brain of 
infants affords a farther confirmation of the view takeii 
by M. Flourens, of the functions of the cerebellum in 
co-ordinating the voluntary movements. "That this 
power is mental, i. e, dependent on a mental operation 
for its excitation and exercise," observe the authors of 
the Physiological Anatomy of Man, "is rendered pro- 
bable from the experience of our own sensations, and 
from the fact that the perfection of it requires prac- 
tice. The voluntary movements of a new-born infant, 
although perfectly controllable by the will,- are far 
from being co-ordinate; they are on the contrary re- 
markable for th§ir vagueness and want of definition. 
Yet all the parts of the cerebro-spinal centre are well 
developed, except the cerebellum and the convolutions 
of the cerebrum. Now the power of co-ordination im- 
proves earlier and more rapidly than the intellectual 
faculties; and we find in accordance with Flourens' 
theory, that the cerebellum reaches its perfect develop- 
ment of form and structure at a much earlier period 
than the hemispheres of the cerebrum." From all 
this it seems clear that the cerebellum is requisite to 
the execution of all pre-arranged movements, and in 
proportion as the cerebrum increases in bulk and com- 
plexity, the cerebellum receives a similar augmenta- 
tion, so that they would seem always to have a certain 
relation to each other. After demonstrating what are 
the functions of the cerebrum, I shall return to the 
mutual relation of the two. 

35. The proof of the function of any organ must be 
of two kinds ; first, it must bo demonstrated that when 
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the function is performed in its greatest perfection, the 
organ is proportion ably developed : secondly, it must be 
shown that a lesion of this organ impairs the function 
which it is supposed to fulfill. Both kinds of proof 
may be given, that the functions of the cerebral hemi- 
speres are those of intelligence. The following sketch 
shows the proportion which these bodies bear to the 
rest of the encephalon in different classes of animals: 
the part above the dotted line is that which answers to 
the cerebral hemispheres. 




ORANG- OTJTANG. MAN. 
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It is evident therefore as has been remarked* by phy- 
siologists, that the development of the hemispheres of 
the brain proceeds step by step with the development 
of intelligence through the successive classes of the 
animal kingdom till it arrives at perfection in man. 
" Who has not seen," says Dr. rietcher,f " artificially 
educated horses, dogs, lions, pigs, elephants, bears, 
monkeys, canary-birds, and even hens; but who has 
ever seen, or ever will see, an educated worm or 
oyster? The educability of animals, then, or in other 
words their intellect, is in proportion to the size and 
composition of their brains." Thus, of all animals, 
man, who has the largest and most complicated brain 
is the most improvable; he can judge, compare, dis- 
criminate, and remember all the impressions made on 
his senses with far more precision than any other of 
the mammalia. This was to be expected from the 
structure of his brain, which diflfers in many points 
from all others ; but here a most important fact pre- 
sents itself. With the development of the brain in 
the animal, proceeds also its intelligence; but the in- 
dividuals of each class retain a close resemblance to 
their common type; the greatest difierence that can 
be produced by education between the wild and the 
domesticated animal is so small as scarcely to be worth 
the notice; since it consists in little else than a sensa- 
tion of fear impressed by the felt power of man : but 
when we look at the human race, so great is the dif- 
ference between civilized and uncivilized man, that 
some physiologists have endeavored to find in the 
brain of the latter a resemblance to the quadrumana 
rather than to his more cultivated brethren. Yet 



* Owen on Structure of the Brain in Marsupial Animals, Ph. 
Tran. 1834, p. 358—1837, p. 89. 
t Physiology, Part III. p. 89. 
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tliere is no perceivable distinction in the cerebral or- 
gans of individuals constituting the most clearly de- 
fined varieties of the human race. Whether civilized 
or uncivilized, male or female,* we find the same conh- 
ponent parts, the same relative proportion of brain. 
Whence then the immense difl^rencei between the 
negro in his ^African wilds, and the European phi- 
losopher ? 

36. I think some of the points I have endeavored 
to establish will in great measure explain this. Every 
bodily fibre acquires strength by exercise : none need 
be told how much muscular power is acquired by a 
constant and moderate exertion : the practised eye will 
see, ^the practised ear hear, what these organs when 
unpractised distinguish with difficulty; it is not won- 
derful then, if the practised brain can also carry on its 
functions with greater facility and increased power. 
In savage life, where subsistence is hardly obtained, 

* '< Although Aristotle has remarked that the female hrain is 
absolutely smaller than the male, it is nevertheless not relatively 
smaller compared with the body: for the female body is in 
general lighter than that of the male. The female brain is for 
the most part even larger than the male, compared with the size 
of the body. 

" The different degree of susceptibility and sensibility of the 
nervous system seems to depend on the relative size of the 
brain as compared with that of the body. Children and young 
persons are more susceptible, irritable, and sensible than adults, 
and have a relatively larger brain. The degree of sensibility in 
animals is also in proportion to the size of the brain. Mam- 
malia and birds have a larger brain and are more susceptible 
than amphibious animals. 

<* The brain of a negro boy 14 years old weighed, according 
to Soemmering, 3 lbs. p oz. 6 dr. troy. The brain of another 
handsome tall negro about 20 years of age weighed 3 lbs. 9 oz. 
4 dr. troy. Sir Astley Cooper gives the weight of the brain of a 
large negro 49 oz. The general weight of the brain of man is 
from 37 to 52 oz." — Tiedemann on the Brain of the Negro, PhiU 
Trans., 1836. 
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and where danger is always at a point that keeps the 
emotions which guard existence in constant exercise, 
men who have to struggle for their daily food, and 
defend themselves from their no less daily perils, re- 
quire from the brain but a very small part of what it 
can accomplish: their gf^atest stretch of reasoning 
extends not beyond the connecting a bent twig, or a 
down-trodden leaf, with the steps of their prey or their 
enemy. In such instances, we may easily conceive 
that the unexercised faculties become as powerless as 
the limb of an animal which from the moment of birth 
had been restrained from movement. A child who 
had grown up with a limb so disabled, would not be 
aware of its use unless he saw it exemplified in others, 
and even if he saw its use, he would still find that in 
his own case the effort to make it available would be 
perfectly vain. 

37. Such I conceive to be the state of the brain 
which has never been called to exercise the higher 
faculties. The instinctive emotions are propagated 
through it with the almost delirious violence which 
characterizes the brute creation, because the fibres 
destined to carry on the higher reasoning functions 
have remained inert till they have become powerless, 
and man is thu3 assimilated to the lower tribes, not 
because the organ of thought is wanting, but because 
it has not been exercised. Christophe, the negro ruler 
of Hayti, was probably not removed above a generation 
or two from the African savage^ yet his daughters were 
polished and accomplished women, fit to take their 
place in European society. A better proof could hardly 
be given of the improvability of all the races of men 
by education, even in one generation. 

38. It now remains that I give the second part of 
iny proof, and* show that a lesion of the cerebral he- 
mispheres impairs the functions they are supposed to 
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fulfill, %. e. that of intellectnal perception. And here 
I must notice that a considerable analogy may be 
traced between the arrangement of the brain and that 
of the organs of special sense. Thus as we have two 
eyes, two ears, two nostrils : so we have also two hemi- 
spheres of the brain, and we may remark as a conse- 
quence of this, that a serious injury, amounting nearly 
to the removal of one hemisphere, droes not necessarily 
abolish the functions of thought, any more than the 
loss of one eye or the failure of one ear produces abso- 
lute blindness or deafness. I have heard an instance 
of a young boy who was dashed on the ground by a 
fall from his horse, with such violence as to shiver one 
side of his skull, and a large quantity of the brain, 
nearly amounting to the magnitude of one hemisphere, 
actually issued from the wound. When this youth 
, had recovered, he was so far from manifesting any 
want "of intellect, that he attained considerable pro- 
ficiency in mathematics. This case runs parallel with 
that of persons who have gone on for a considerable 
time deriving their sight from one eye, and quite un- 
conscious that they had not the use of the other. Such 
cases are to be met with frequently in medical books; 
and it appears from what has been observed with re- 
gard to animals, that " where a portion of the brain is 
removed, its place is supplied by new matter; but 
whether this becomes true cerebral substance," it is 
added .by the writers already frequently quoted, "fu- 
ture researches with good microscopes must deter- 
mine." 

39. The actual removal of a portion of the cerebral 
hemispheres may take place, therefore, without ill 
consequence, unless inflammation should follow in 
consequence; but compression, which prevents, the 
movement of the fibres, and consequently the trans- 
mission of impressions, produces total insensibility. 
6 
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" Sir A. Cooper used to relate in his lectures on sur- 
gery one of the most interesting and unique cases on 
record. A man was pressed on board one of his ma- 
jesty's ships early in the late revolutionary war. 
While on board this vessel in the Mediterranean he 
received a fall from the yard-arm, and when he was 
picked up he was found to be insensible. The vessel 
soon after making Gibraltar, he was deposited in a 
hospital in that place, where he remained for some 
months, still insensible ; and some time after he was 
brought from thence to a depot for sailors at Deptford. 
While he was at Deptford, the surgeon, under whose 
care he was, was visited by Mr. Davy, who was then 
an apprentice at this hospital ; the surgeon said to Mr. 
Davy, * I have a case which I think you would like to 
see. It is a man who has been insensible for many 
months ; he lies on his back with very few signs of 
life; he breathes, indeed, has a pulse, and some motion 
in his fingers; but in all other respects he is apparently 
deprived of all powers of mind, volition, or sensation.' 
Mr. Davy went to see the case, and on examining the 
patient found a slight depression on one part of the 
head. Being informed of the accident which had oc- 
casioned this depression, he recommended the man to 
be sent to St. Thomas's Hospital. He was placed 
under the ieare of Mr. Cline, and when he was first 
admitted into the hospital, I saw him lying on his back, 
breathing without any great difficulty, his pulse regu- 
lar, his arms extended, and his fingers moving to and 
fro to the motion of his heart, so that you could count 
his pulse by this motiotf of his fingers. If he wanted 
food he had the power of moving his lips and tongue; 
and this action was the signal to his attendants for sup- 
plying this want. Mr. Cline on examining his head 
found an obvious depression ; and thirteen months 
after the accident he was carried into the operating 
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theatre, and there trephined. The depressed portion 
of the bone was elevated from the skull. While he 
was lying on the table motion of his fingers went on 
during the operation, but no sooner was the portion of 
bone raised than it ceased. The operation was per- 
formed at one o'clock in the afternoon ; and at four 
o'clock, as I was walking through the wards, I went 
up to the man's bedside and was surprised to see him 
sitting up in his bed. He had raised himself on his 
pillow. I asked him if he felt any pain, and he imme- 
diately put hisi hand to his head. This showed that 
volition and sensation were returning. In four days 
from that time the man washable to get out of bed, 
and began to converse ; and in a few days more he 
was able to tell us where* he came from. He recol- 
lected the circumstance of his having been pressed, and 
carried down to Plymouth or Falmouth ; but from that 
moment up to the time the operation was performed 
(that is, for a period of thirteen months and some 
days), his mind had remained in a perfect state of 
oblivion. He had drunk, as it were, the cup of Lethe; 
he had suffered a complete death as far as regarded his 
mental and almost his bodily powers; but by removing 
a small portion of bone with the saw, he was at once 
restored to all the functions of his mind, and almost all 
the powers of his body."* 

40. When death supervenes from furious mania, it 
is usually found on examination that the cortical sub- 
stance is in a state of inflammation if not of gangrene. 
The following cases are selected from the records of 
the hospital of La Salp^tri^re at Paris. " A woman 
of advanced age but strong constitution was brought 
to this hospital, October 20, 1821, by order of the 
police. She was in a state of extreme and furious 

* Solly on the Human Brain, p. 334. 
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agitation; her eyes were brilliant, her exclamations 
violent ; her delirium was upon all subjects, but there 
were no means of ascertaining what had been the cause 
or what the commencement of this attack of furious 
mania. For six months it continued without the least 
interval of calm : but on March 13, 1822, this woman, 
80 restless the evening before, was stretched on her 
bed without the power of rising; she was calm, her 
face pale and yellow, her eyes fixed and half op^n, her 
head bent to her left shoulder, her respiration stertor- 
ous,. her pulse hard and quick. At night she had 
again a paroxysm of violence during which she strug- 
gled and fell out of bed. The next day the symptoms 
were still more serious, her whole left side was para^ 
lyzed; on the third day the stupor increased and in 
the night she died. 

^' The post mortem examination presented the fol- 
lowing appearances. The cranium itself was much 
injected with blood of a dark color; the meninges were 
healthy, but raised by a considerable quantity of serous 
fluid beneath ; when the membrane was removed, the 
periphery of the organ was found much injected with 
blood, and the gray matter when carefully examined 
was of a scarlet color in the upper convolutions, and 
marked here and there with dark spots (ecchymoses) 
in the lateral convolutions. These dark spots pene- 
trated through the white substance beneath ; and the 
centre of the right hemisphere, and especially the cor- 
pus striatum,* were entirely disorganized. The pos- 
terior lobe of this hemisphere was wholly converted 
into a greenish-purulent matter which escaped on the 
removal of the membrane and left a considerable cavity, 
the sides of which were covered with small pieces of 

* Palsy follows almost invariably on a lesion of this part, 
which lies beneath the hemispheres. 
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disorganized white and gray matter. The left hemi- 
sphere, though much injected with blood, had suffered 
no disorganization.^' Here it is evident that the mania 
had been the result of the inflammation which had at 
last terminated in gangrene, dnd which, when it reached 
the corpus striatum, produced paralysis, of the con- 
trary side as usual. In -another case in the same hos- 
pital we find a woman after an attack of furious mania 
gradually losing her memory, till at last she sunk into 
a state of utter imbecility. She died about seven 
. years after her admission, and on examining the brain, 
it was found that the convolutions of the hemispheres 
had entirely coalesced into an even. surface, over which 
a very thin layer of gray matter was spread. The 
white medullary matter was changed from a soft sub- 
stance into a strong elastic fibre, which admitted of 
being torn into long strips, and offered considerable 
resistance to the knife of the operator."" Examples of 
this kind might be multiplied from the records of La 
Salp^tri^re, but as they all present nearly the same 
appearances of inflammation and gangrene, with indu- 
ration of the white matter if the inflammation has 
continued long previous to the fatal termination — it 
seems needless to quote more. Two other cases of 
rather a different nature may be added from other 
sources ; the one of a person possessing enough of re- 
collection to be employed in trifling commissions, but 
idiotic in regard to connection of ideas ; whose brain 
was found on examination to be without the great 
transverse band which unites the two hemispheres; 
and a third where, in an idiot girl who died at fifteen 
years of age, the two anterior lobes, the parts, namely, 
which form the front of the hemispheres, were entirely 

* Finely Jun. Physiologie de 1* Homme. 

6* 
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wanting ; indeed, in all cases of idiocy, the brain has 
been found exceedingly small in size, and generally 
but slightly convoluted ; for it would seem that this 
part of the brain only acquires its full size and im- 
portance when the cultivation of the mind has called 
it into activity. In early "childhood the convolutions 
of the brain are very imperfectly developed, and their 
increase in size goes on simultaneously with the ad- 
vance of mental power — if this increase be impeded, 
or if some oongenitaWefect prevent the farther growth 
of the convolutions, the mental powers are of the low- 
est and feeblest kind;"* and as this important period, 
in which the organs for future use can be fashioned 
and enlarged, terminates at about the seventh or eighth 
year, some notion may hence be formed of the cruel 
wrong done to the individual if these precious years, 
in which the future sage or hero is to be prepared for 
his work, be suffered to pass without culture and with- 
out that rational exertion of the higher faculties which 
alone raise the human animal above the brute. When 
the brain and the skull can receive no further develop- 
ment, it is late to begin the work of rational education, 
and he is happy whose mother has not merely sung 
the lullaby of his infancy, but has laid the foundation 
also of future greatness, by gently exercising the facul- 
ties which call the material organ into exercise without 
over-tasking it ; affording it the full play requisite to 
its development without the unhealthy strain of school 
lessons while the young brain is too tender to bear it. 
41. It would not be difficult to multiply cases where 
either original imperfection or subsequent injury of the 
cerebral hemisphere has caused either idiocy or mad- 
ness; but perhaps a more remarkable proof yet of the 

- * Todd and Bowman's Phys., vol. i. p. 363. 



AND INTELLECTUAL PHILOSOPHY. 67 

office of the brain may be found in the circumstance 
that* a slight degree of inflammation is attended by 
an extraordinary increase of the vividness of the ideas 
and the general powers of the mind. In two cases 
which have been mentioiied to me, where I can have 
no doubt as to the fact, persons previously of rather 
weak intellect, xluring an access of what is called brain 
fever, suddenly acquired a mental force which aban- 
doned them again on recovery j and a friend who has 
suffered more than once from transitory inflammation 
of this part has assured me that during the severest 
paroxysms of pain, the gratification at the immense 
power of mind thus acquired, almost counterbalanced 
the suffering. 

42. Something of the same kind occurs under the 
stimulus of wine. A more than ordinary circulation 
of blood is promoted by it ; the brain partakes of the 
.excitement, and the imagination and the emotions are 
thus mechanically rendered more vivid; but when 
pushed to excess the vessels become overloaded, and 
if carried a step further, apoplexy and death ensue. 
There is indeed no symptom of drunkenness which 
does not run parallel with those of diseased brain; from 
the exaltation of faculties in the early inflammatory 
stage, to the utter senselessness of the fatal termina- 
tion. 

43. With these facts before us, and thef hundreds 
of others that might be added to them, it would be 
difficult to avoid the conclusion that recollection and 
the power of combining ideas, or what are usually 
termed the reasoning faculties, are as much a function 
of the hemispheres of the brain as sight or hearing are 

* Solly on the Human Brain, p. 370. 

t MUller, B. III. sec. v. p. 836. Fletcher, Part III. p. 100. 
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of the optic or auditory nerves ; nor can' I better sum 
up this part of my subject than in the words of the 
authors already frequently quoted.* " Thus anatomy 
leads to the conclusion that the operations of the mind 
are associated with the convolutions. These parts, in 
the language of Cuvier, are the sole receptacle in which 
the various sensations may be as it were consummated, 
and become perceptible to the animal. It is in these 
that all sensations take a distinct form, and leave lasting 
traces of their impression ; they serve as a seat to me- 
mory, a property by means of which the animal is fur- 
nished with materials for his judgments. When the 
membranes of the brain are in a state of inflammation, 
disturbance of the mental faculties is an invariable 
accompaniment, to an extent proportional to the degree 
of cerebral irritation, and more especially so when the 
inflammation is seated in the pia materf of the convo- 
lutions. It is plain that in such a case the delirium 
arises from the altered state of the circulation in the 
gray matter of the convolutions, the blood-vessels of 
which are immediately derived from those of the pia 
mater, so that one cannot be affected without the other 
likewise suffering. We learn from the most trustworthy 
reports of the dissections of the brains of lunatics, that 
there is invariably found more or less disease of the 
vesicular surface, and of the pia mater and arachnoid 
in connection with it, denoted by opacity or thickening 
of the latter, with altered color or consistence of the 
former. From these premises it may be laid down as 
a just conclusion that the convolutions of the brain are 
the center of intellectual action^ or more strictly, that 
this center consists in that vast sheet of vesicular matter 
which crowns the convoluted surface of the hemispheres. 

* Todd and Bowman's Phye., vol. i. p. 364. 
t The covering membranes. 
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Every idea of the mind is associated with a correspondiDg 
change in some part or parts of this vesicalar surface ; 
and as local changes of nutrition in the expansions of 
the nerves of pure sense may give rise to subjective 
sensations of vision or hearing, so derangements of 
nutrition Tn the .vesicular matter of the surface, may 
occasion analogous phenomena of thought, and the 
rapid development of ideas, which, being ill-regulated, 
or not at all directed by the will, assume the form of 
delirious raving. The action of the convoluted surface 
of the brain, and of the fibres connected with it, are 
altogether of the mental kind. The physical changes 
in these parts give rise to a corresponding manifestation 
of ideas ; nor is it likely that any thought, however 
simple, is unaccompanied by change in this center.'' 

44. It has already been seen that the cerebellum in 
animals acts as the co-ordinator of movements, so as to 
rationalize them as it were; — and having now traced 
the functions of the cerebral hemispheres in man, it is 
easy to perceive that a more complete organ would be 
requisite for the execution of its mandates. Accordingly 
we find the cerebellum proportioned to its work ; and 
the most difficult movements are arranged and executed 
with the most beautiful precision in compliance with 
the directing will : yet as the movements which result 
from thoughts which have previously been propagated 
through the cerebrum, are in some cases slow, a pro- 
vision has been made for the safety of the animal by 
the spinal apparatus, whose nerves act independently 
of the mind, and whose movements are carried on at 
times unconsciously, and always without requiring 
attention. Thus the start which avoids danger precedes 
the deliberate precaution which might come too late. 
Whoever has noticed the difference between walking 
on mechanically, or picking his way for a smooth or 
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clean path, will comprehend what I mean by the two 
different kinds of action. In manual operations, too, 
which are carried on from habit, such as executing a 
piece of music by rote, the slight pause which occurs 
if the performer recollects himself suddenly; and turns 
his attention to the music, shows that thougnt is slower 
than the mere habitual action which probably is carried 
on merely by the nerves immediately in connection, and 
goes no further perhaps than the segment of the spine 
in which they are imbedded. Should M. Bouillaud's 
conjecture that the movements of speech also are ar- 
ranged through the medium of the cerebellum, prove 
well founded — and this is in some degree supported by 
the case given above (33), where ^ the answers were 
slow and difficult,^' and by the fact that in infants the 
power of speech is absent while this part remains im- 
perfect,* — we shall at once see a cause for its large size 
as compared with all other parts, excepting those charged 
with the yet more important functions of thought. 

45. We have now traced the machinery by which 
man is a living, a sentient, and an intelligent animal. 
We will next proceed to investigate what may be called 
the elementary functions of intellectual man : and these 
may be divided into two great classes, distinguished by 
their causing or not causing bodily change by their 
exercise. They may be thus arranged in a tabular 
form. 

I. Functions sharing in or causing bodily change : 

1. Appetites and functions appertaining to life — 
Sympathetic System. 

2. Instinctive emotions — Nerves of sense and 
medulla oblongata. 

3. Faculties — Hemispheres of the brain. 

II. Functions neither sharing in nor causing bodily 
change: - 
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1. Individual consciousness, including the me- 
mory which this requires. 

2. Intelligent will. 

It cannot be disputed that a vital appetite, such as 
liunger, or, that an instinctive emotion, such as fear or 
grie^ or that the exertion of such faculties as those 
used in abstract reasoning, are attended with bodily 
change. Thus,-an unsatisfied appetite causes uneasi- 
ness; or an instinctive emotion while the body is under 
its full influence, sometimes acts as an antagonist to 
appetite, as when grief subdues hunger by deranging 
the digestive powers. Sometimes the emotion inter- 
feres with the most delicate operations of the sympa- 
thetic system, as when fear or joy, which necessarily 
arises from an impression on some nerve of sense, 
affects the action of the heart through the medium of 
the connecting links between the spinal and sympa- 
thetic nerves ; there is then a sensation as of a blow or 
compression of the chest : or when yawning tells of the 
general weariness of mind and body. Here a particu- 
lar nerve acts on the diaphragm, the respiratory muscles 
are tuned in accordance with this by other nervous fibres 
connected with it at its origin, and the impulse is pro- 
pagated through the whole of these muscles. Again, 
whoever has ever devoted his hours to severe study is 
most probably well acquainted with the headache and 
weariness which result from it, showing plainly that 
bodily organs have been employed in the process. 

46. I cannot pass over this part of the subject with- 
out drawing from it one useful lesson upon the ne- 
cessity of cultivating the higher faculties far more than 
is yet done even among races calling themselves civil- 
ized. If the instincts, or as some will call them, pas- 
sions, assume so undue an ascendency in consequence 
of the inertness of the antagonist part of the brain, 
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that man's whole moral nature falls into the morbid 
state of a convulsed, or finally a contracted limb, it is 
then no light crime in those who have the government 
of a family or of a society of human beings, if they 
suffer the young to grow up without duly developing 
the full powers of a nature so admirable where its 
mental growth is duly proportioned, — so tremendously 
capable of evil when it is not. 

47. A man is not to be considered as educated be- 
cause some years of his life have been spent in acquir- 
ing a certain proficiency in the language, history, and 
geography of Greece and Rpme, and their colonies, or 
in bestowing a transient attention on the principles of 
mathematics and natural philosophy; nor is a woman 
to be considered as educated because she can execute 
a difficult piece of music in a brilliant style, or speak 
French, German, or Italian with fluency. Such attain- 
ments require little more than mere mechanical recol- 
lection — the lowest of all the cerebral faculties, or the 
rapid transmission of an impulse from the sensitive 
optic nerve to the motor ones of the arms and fingers, 
which is nothing better than the instinctive movement 
of the animal : neither can the storing up the opinions 
of others, or the accustoming the tongue to 'the idioms 
of other languages, be properly termed an act of thought, 
for in such cases the capacity of combining ideas, of 
weighing and judging ere a course of action is adopted: 
remains even less exercised than in those who, though 
they are turned into the world with the mind as it 
were a tabula ram to receive any impression, and too 
frequently a bad one, yet amid the difficulties and suf- 
ferings of poverty, sometimes learn to think: It is 
from the depths of man's interior life that he must 
draw what separates him from the brute, and hallows 
his animal existence; and learning is no farther valu- 



AND INTELLECTUAL PHILOSOPHY. 73 

able than as it gives a quantity of raw material to be 
separated and worked np in the intellectual labora- 
tory^ till it comes forth as new in form and as in- 
creased in value, as the porcelain vase which entered 
the manufactory in the shape of metallic salts^ clay, 
and sand. 

48. I have before alluded to the notion of some 
physiologists that the negro formed but the connecting 
link between the baboon and man. This has been 
so fully refuted by Professors Tiedemann* and Owenf 
that it is needless to go into it at length; but I men- 
tion it here to give a further instance of the necessity 
of cultivating the mind, even to give the bodily frame 
its due development, and the duty, therefore, which 
even political economists must acknowledge, of bestow- 
ing on all the power of doing so. 2>r. Pritchard, in his 
researches into the physical history of mankind, quotes 
a fearful instance drawn from the early history of Ire- 
land, of the deterioration consequent on such a degree 
of poverty and suffering as reduces man to a merely 
instinctive existence. 

49. " On the plantation of Ulster," says the writer, 
" and afterwards on the successes of the British against 
the rebels of 1641 and 1689, great multitudes of the 
native Irish were driven from Armagh and the south 
of Down, into the mountainous tract extending from 
the barony of Flews eastward to the sea ; on the other 
side of the kingdom the same race were expelled into 
Leitrim, Sligo, and Mayo. Here they havb been al- 
most ever since exposed to the worst effects of hunger 
and ignorance, the two great brutalizers of the human 
race. The descendants of these exiles are now dis- 



* Phil. Trans., 1836, p. 497, &c. 
t Trans. Zoo. Soc, vol. i. p. 368. 
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tinguisbed physically from their kindred in Meath and 
in other districts where they are not in a state of phy- 
sical degradation. They are remarkable for open^jpro" 
jecting mouthsy with prominent teeth and exposed gums. 
Their advancing cheek bones and depressed noses bear 
barbarism in their vfery front. In Sligo and the northern 
Mayo, the consequences of two centuries of degradation 
and hardship exhibit themselves in the whole physical 
condition of the people, affecting not only the features, 
but the frame, and giving such an example of human 
deterioration from known causes, as almost compen- 
sates, by its value to future ages, for the suffering and 
debasement which past generations have endured in 
perfecting the appalling lesson. Five feet two inches 
on an average, pot-bellied, bow-legged, abortively fea- 
tured, these spectres of a people that were once well- 
grown, able-bodied, and comely, stalk abroad into the 
daylight of civilization, the annual apparitions of Irish 
ugliness and Irish want. In other parts of the island, 
where the population has never undergone the influence 
of the same causes of physical degradation, it is well 
known that the same race furnish the most perfect 
specimens of human beauty and vigor, both mental 
and bodily." 

50. If such be the effect under .our own eyes of 
reducing man to the lowest point at which he can 
maintain even a mere animal existence, we may well 
believe that ages of such a state may have stamped 
many of the characters of the brute creation on the 
human countenance in the wilds of Africa. The great 
difference between the skull of the negro and the 
European consists in the wide opening for the nose, 
which by its greater spread affords more room for the 
development of the olfactory nerve; and we may add 
to this, the form of the jaw again approximating to 
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the animal in its projection, though not in its other 
characters. We may probably read in these peculiari- 
ties the history of generation after generation doomed 
to a merely instinctive existence, as well as we read 
sensual indulgence in the thick, moist, swelled lips 
which so frequently characterize those who give them- 
selves up to such a course of life. 

61. It is almost needless to observe, after what I 
have already said, that, it is to the surplusage of fibres 
in the brain over and above the quantity requisite for 
the transmission of sensation to the appropriate motor 
fibre, that we must trace not only the power of reason- 
ing, but all the finer flights of imagination and wit. 
The agent of which I shall now presently have to 
speak, appears able at will to reproduce the impres- 
siong once received through the medium of the nerves 
of sense, and it is amid the novel combinations of the 
fibres thus called into action, that all those wonders 
of thought are produced which have won our admira- 
tion through all ages. That such is. their origin may 
be proved by the fact, that the most brilliant imagina- 
tion never yet produced anything which had not been 
seen, heard; or felt, as it were piecemeal : the combi- 
nation is new, but the material thus woven afresh is 
what all are acquainted with. 

52- We have now traced the human animal through 
all parts of his structure : we have shown first a sys- 
tem 6f ganglia and nerves springing from them, by 
means of which organic life is carried on, and appe- 
tites excited for its maintenance : we have further 
seen a set of nerves whose terminations are to be found 
at the base of the brain, which supply the senses by 
which man communicates with the external world : 
we have seen another apparatus within the cranium 
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by which these sensations are weighed and examined, 
and the result of this examination transmitted finally 
to the motor nerves for execution ; altogether forming 
the most perfect piece of machinery ever constructed : 
for these nice operations of thought are the work of 
fibres and fluids contained in them merely set in mo- 
tion by the impression made at one part, and thus 
transmitted through the whok series. Let us now 
consider the actions of this animal. 

63. The first instinctive impulse is to preserve life. 
Look at a wrecked vessel! There is one man there 
ordering and directing all on board : the only remain- 
ing boat is lowered; he is careful to see it filled with 
the persons crowded about him, — it pushes oflT, and 
where is he? He is there on the deck of that sinking 
ship ; the boat would not hold all, and he has refused 
a place in it, and remained to perish rather than sacri- 
fice one life committed to his charge. He knows that 
death awaits him : he has been urged to save himself, 
and yet he is there! What is the impulse which 
prompts him thus to contravene the first great law of 
animated nature ? 

64. Sleep again is among our most imperious needs, 
for the want of it gradually destroys life. There lies 
a sick man in his bed, senseless, — in the last stage of 
an infectious fever : and there is one* watching beside 
him, looking pale and exhausted, but who sleeps not, 
stirs not, though her young life is wasting away with 
fatigue, and exposed to contagion : and she knows it, 
and has calculated that the same grave will receive 
both ! What nerve of all that fine machinery has 
impelled her to this course ? 

66. Look at the Astronomer in his observatory I 
The night is far advanced, and he is chilled and fa- 
tigued ; yet he remains with his eye at the telescope — 
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for what? To carry on a series of observations which 
perhaps in two generations more may give as its result 
the knowledge of some great law of the material uni- 
verse : but he will be in his grave long ere he can 
expect that it will be ascertained. He sits down to 
his calculations^ and he forgets his meals^ sees nothing, 
hears nothing, till his problem is solved I No sense 
prompts him to this sacrifice of rest and comfort. But 
do we call these persons insane? No — we honor 
them as the excellent of the earth : admire their lives, 
and wish that when the occasion comes, we may have 
courage so to die. 

66. I know but of one solution of the difficulty; 
there must be some element in man which we have 
not yet taken account of; some untiring, undying 
r energy which eludes indeed the fingers and the micro- 

j; scope of the anatomist, but which exercises a despotic 

i sway over the animal mechanism and takes possession 

of it for its own use, to the point of exhausting and 
finally destroying it. Nor is it any objection to this 
view, that there may be instances either of congenital 
idiocy or 'subsequent injury of the brain, where this 
power is less manifested ; for we are not wont to judge 
of the peculiar characters of a species from the anoma- 
lous exceptions. The power which overmasters and 
^ despises sense is yet obliged to convey its mandates 
through bodily organs; take these from it, either 
wholly or in part, and it can no longer manifest its 
existence in the same way as when these organs were 
perfect. The paralytic man would move his arm or 
would express his wishes if his arm or his tongue 
would obey him ; and his frequent impatience at their 
incapacity sufficiently shows that the ruling will and 
the servant faculties are of a different and distinct 
nature : nay, it has been observed that even the insane 
7* 
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are at times conscious of and Jament a state of brain^ 
which no longer enables the individual to act rationally. 
This could not occur, were the brain and nerves as 
acted upon by external stimuli^ the only spring of 
man's will; for then the altered structure would inva- 
riably produce a satisfied acquiescence in its results. 

57. It will easily be seen that if we acknowledge a 
distinct acting principle in the above cases, we cannot 
in any other involve it in the accidents of the body : 
in sleep it- voluntarily abandons the senses to the 
repose they need, and resumes the use of them when 
it chooses, for who does not recollect how, when the 
weary body required repose, he hs^s forbidden thought 
in order to allow the senses to fall into the state of 
torpor necessary to recruit their vigor? And there 
are few, probably, who have not also experienced how 
easily sleep, which would otherwise have lasted for a 
much longer period, may be curtailed by the resolu- 
tion to awake at a particular hour. In death, — ^what- 
ever be the cause that exhausts the muscular irrita- 
bility so far as to make it no longer sensible to the 
usual stimuli, the cessation of that living action at 
once stops the machine. It is in vain that the nrasi- 
cian touches the keys, if the strings be broken ; but 
we do not thence argue that the musician has ceased 
to exist; nor have we more reason to conclude that the 
principle which claimed the powers of the living body 
for its own use, has ceased to exist, because the instru- 
ment it required to make its presence apparent is out 
of order or destroyed. 

68. The philosopher, when he sees an effect pro- 
duced, seeks for the cause : the chemist, if he finds two 
apparently similar substances which under the same 
test exhibit different phenomena, thinks that a suffi- 
cient cause for considering them different in nature, 
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and gives them separate pames. If, then, effects occur 
in man which are not sufficiently accounted for by any 
known bodily organism or impulse-^if under the same 
circumstances he acts as no other animal would act, 
we must either on this occasion throw aside all our 
usual modes of reasoning, or we must pronounce that 
man differs essentially from all other animals, and has 
a cause of action not to be sought for in nerves and 
muscles. That cause may be invisible; so is the 
wind : imponderable ; so is electricity : intangible ; so 
is light, if the one organ fitted to receive it be dis- 
abled : it is therefore no new thing to find an exist- 
ing agency of potent efficacy which as far as regards 
our senses is invisible, imponderable, and intangible. 
What we call it, matters not; it is evidently superior 
to, and master of the body : it has other objects in 
view, other pleasures, other hopes; and to attain these 
it compels its slave to undergo privations, pain, and 
death. 

59. I have already referred to the table where the 
phenomena of man's nature are reduced to two classes : 
those whose exercise either causes, or is attended by, 
bodily change, t. e. emotion, fatigue, or painful ex- 
haustion — and those, which though incessantly mani- 
fested, produce no sense of weariness whatever. It is 
certainly among the last of these that we must look 
for this unknown and potent cause : accordingly we 
find, that the two unchanging functions noted i^ this 
table are exactly those which would give rise to such 
actions of the human animal, as I have described. 
These functions or attributes are, a consciousness of 
individuality independent of the bodily frame, which 
talks of the limbs and the faculties as its proper h/, not 
itself; and an intelligent and indomitable will, form- 
ing an essential attribute of that individual existence. 
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It is this persevering and remembered will, acting fre- 
quently in opposition to the animal nature, which it is 
my object to claim as the distinguishing characteristic 
of man; as the manifestation of another natare, dif- 
fering in attributes from and superior in energy to the 
mere bundle of muscles, nerves, and blood-vessels 
which we see before us, and which it rules so despoti- 
cally. A moment's reflection will show us, that the 
memory inseparable from the exertion of this indivi- 
dual and inteUigent will, is perfectly distinct from that 
faculty of common recollection with which it may at 
first be confounded. This latter, like all the other 
faculties of tJie hrain, has its infancy, its maturity, and 
its decline; is strengthened by exercise, impaired by 
disease, enfeebled by entire repose; but the memory 
necessary to individual consciousness and will, is per- 
fectly insusceptible of fatigue, increase, or diminu- 
tion; and when palsy or age has taken away the recol- 
lection of persons, of events, and of words even, the 
memory of individuality requisite to the exertion of 
will remains as strong as ever ; and the impatience 
usually attendant on such a state is perhaps one of 
the strongest proofs, that the organs are the servants, 
not the cause, of the intelligent will. 

60. We have already seen how far the volition 
which is' the result of a shock sent through the 
nervous circle can go : it amounts to little more than 
a blind instinct, for the animals which possess this 
apparatus in common with man, are incapable of 
education beyond a certain point, and that education 
is only to be effected by the fear of pain or expecta- 
tion of food. The poverty of language is always a 
great hinderance in philosophical researches, and hero 
it is particularly felt; for we have but one word to 
express this instinctive will of the animal and that 



AND INTELLECTUAL PHILOSOPHY. 81 

lofty prerogative of man which defies the influence of 
sense, despises the small globe it inhabits, roams over 
space to find objects great enough for its contem- 
plations; and amid worlds upon worlds which multi- 
ply on our view as art prolongs it, still feels dissatis- 
fied, and requires nothing less than infinity for its 
contemplation — immortality for itself. 

61. If we look through nature, we shall find that 
the happiness of the organized being consists in the 
accomplishment of its end of existence. Animals,^ 
while supplied with food, and propagating their kind, 
are happy: their span of life is long enough for all 
the enjoyments they require : but man's life is insuf- 
ficient for his wishes, and these gross pleasures disgust 
and weary him. Where is his happiness, then ? We 
have seen it I The captain of the wrecked vessel 
feels his heart swell with proud delight as he awaits 
death with a consciousness of having done what, if he 
were an animal only, would be an act of the wildest 
insanity. The fair girl, before whom all the plea- 
sures of life were smiling, despises them, and finds 
her joy in dying with the object of her affections, 
because she feeU, even if she does not argue, that 
thus they will still be united. The astronomer has 
no gi;pater delight than to pursue knowledge which 
affords him neither fame nor profit; though it be 
only to be gained at the expense of fatigue at any 
rate, and probably of health. 

62. These are the pleasures of a being whose 
nature has other ends than that of merely spending 
seventy years in eating, drinking, and sleeping, in 
the pleasantest way, and leaving other beings so to 
eat, drink, sleep, and — die ! Nor is it merely a few 
that thus feel : the consciousness of a higher destiny 
is so rooted in man, that even the savage brands Mm 
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with disgrace who seeks to preserve life al the ex- 
pense of what he may deem honor, and the name 
of a coward is the worst of reproaches. There is 
scarcely any cause so slight that man will not risk 
his life for it : can we then with any common show 
of reason assert that sensation alone is his source of 
action? That risk of life brings no pleasure unless 
it be a mental one : he rises in his own esteem by so 
doing, and, it may be, in the esteem of others; but 
he does so only because, by despising base life, he has 
made good his claim to a higher nature. 

63. We have asked, what is man's destination? 
I reply from these facts — ^immortality. We have 
asked, what is the ultimate object of his existence? 
I am not here allowed to enter . on the higher ground 
which would make the chain of reasoning complete; 
but if we allow that this rare piece of mechanism is 
not created by the cause that impels it; and no man 
has yet succeeded in imitating the smallest portion of 
organized matter; then a higher intellect must have 
produced it, and I can hardly be wrong in assuming 
that the intelligence which planned such a scheme 
of being, planned it not in vain; and that man is 
not the sport of circumstance, filled by his very 
nature withi evil desires which it is his business to 
uproot: but that the invisible essence, which we 
have found so decidedly manifesting its existence in 
the midst of its bodily trammels, is placed in such a 
situation as to /be improved, not deteriorated by, the 
companionship. He cannot alter the function of one 
fibre of a nerve even ; it would be tyranny were he 
called upon to do so ; but he can regulate and balance 
their action, and find those very functions which he 
can never alter, those very propensities which he can 
never subdue, because they are requisite to his exist- 
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ence as an animal^ — sources of enjoyment abd of 
virtue. 

64. I am forbidden here* to enter on the nature of 
the only other intelligent will which we have any 
cognizance of, but this much I may be allowed to 
say, — that like natures must have like enjoyments. 
We have seen that all animated nature seeks the end 
of its being, and is happy in attaining it : if man 
then be akin to that ruling will which both he and 
the universe own as Lord, the ultimate object of his 
existence must be a like happiness, and we can figure 
none to ourselves for such a being but pure benevo- 
lence and perfect knowledge. Let me here be allowed 
to borrow the words of a philosophical writer to 
whom I am already indebted for many of the views I 
have this evening propounded : I can hardly give a 
better summary of the practical results of the whole 
system. " Thus," says the writer, " we see two 
kinds of animal functions mutually balancing each 
oth^, uniting to school the individual will to all 
that is amiable and exalted; the instinctive emotions 
softening the sternness of the faculties ; the faculties 
curbing the animal force of the emotions: and the 
will, impelled by the solicitations of the one, and 
guided by the information and caution of the other, 
acquiring by degrees those habits of judging and 
feeling rightly which qualify man for the spiritual 
felicity of his Creator. He has learned the enjoy- 
ment of benevolence and the excellence of know- 
ledge, and hil3 heaven is already begun on this side 
the tomb; and thus, though these emotions and these 
faculties may cease with the bodily mechanism which 

* The rules of the Royal Institution confine the lecturer to 
scientific subjects. 
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causes them, tbey have stamped their impress on the 
individual. Like metal poured from a furnace into 
a mould, which retains forever the form so acquired, 
though the mould be but of earth; the soul has 
acquired the character it will carry with it into eter- 
nity, though the mould in Vhich it was cast be 
returned to its dust." — Phihsophical Theories and 
Experience, p. 74. 



THE END. 
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ON MAN'S POWER OVER HIMSELF TO 
PREVENT OR CONTROL INSANITY. 

I. 

L Two years ago, I had tha honor of submitting^ 
to you some views with regard to intellectual science, 
which appeared necessarily to result from recent dis* 
coveries in anatomy .i— Now it is the property of all 
scientific views if true, that they announce a few 
simple principles which admit of an extensive prac- 
tical application ; and I endeavored to apply this test 
to the theory I then brought forward as to the dual 
nature of man. I asked myself how it bore on that 
most terrible of all diseases connected with the brain 
— ^madness ; and I found that wise and good men, 
even without thinking of the theory, had practically 
applied it in the treatment of maniacs ; whose inteU 
ligent will they had roused to a certain degree of 
self-control by a system of kind and rational treat- 
ment, instead of the chains and whips of former 
times. Still, if I might credit the assertion of a gen- 
tleman whose experience gives him a claim to atten-^ 
tion. Dr. Thomas Mayo, though facts were accumu- 
lated, an hypothesis, which should give these facts* 
the character of results from great principles, wa» 
wanting:— and I asked myself further, if a theory^ 
which coincided with the views of so many menr 
illustrious in science, might not have enough of the 
characters of truth to supply the desideratum which 
Dr. Mayo points out 
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2. In order to make myself clearly understood, it 
will be necessary to take a brief view of the structure 
and functions of the brain and nerves as explained 
in my former communication. This apparatus con- 
sists of ext5eedingly minute hollow fikments, filled 
with a semi-fluid substance. These filaments are 
either compressed into a mass, as is the case in the 
brain and ^ose brainlike structures called ganglia — 
or else extend from the brain down the back, as 
spinal marrow; and from thence they are distributed 
to the remotest parts of the body in the form of 
nerves: some employed in carrying intelligence to 
the brain, others in executing its mandates. 

3. The vital functions, which go on unconsciously 
and unceasingly, are regulated by a peculiar set of 
nerves, extensively, though indirectly connected with 
the brain and spine. They are united into a sepa- 
rate system by means of numerous ganglia ; and in 
color and texture they bear the same resemblance 
to the gray matter of the brain and spine, that the 
spinal nerves and those of especial sense do to the 
white matter : though even in these ganglionic nerves, 
as they are called, white filaments are perceivable, 
derived from the spinal marrow. These will account 
for the influence exercised over the vital functions 
by the distributing force which we shall presently 
have to notice, as well as by any sudden shock to 
the brain or spine. The circulation of the blood is 
under the immediate charge of the ganglionic nerves, 
one of which accompanies every blood vessel. The 
nerves of smell, sight, hearing, and taste, are derived 
immediately from the brain, as are those which regu- 
late the movements of the face, and some of the 
upper portions of the body. The nerves of touch, 
for the most part communicate with the brain throush 
the spinal marrow, as do the larger portion of the 
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motor nerves also:-— nevertheless much of the move- 
ment which ensues on the excitement of the nerves 
of sensation, is effected without the intervention of 
oonsciousness, as is seen in palsy, where movements 
are caused by touch, though the patient is uncon« 
seious of it In the lower orders of animals, where 
Ihe brain is almost, or wholly wanting, the move- 
ments seem- ako to be mechanically propagated from 
one set of nerves to the other* ' 

4. In the human species a portion of the brain, 
which begins to develop itself in the higher order of 
aaimals, assumes a preponderance over the rest. I 
mean the hemispheres— which fill the upper part of 
the skulL Less immediately connected with the 
nerves of sense, this part has its own peculiar func- 
tion: and I formerly brought examples to prove that 
this function is that of thought.* I then took occa^ 
sion to notice a peculiar force found in man, which 
is capaUe of assuming a control over this portion of 
the brain ; and, tiirough it, over the greater part of 
the bodily fuHctionch— a force whose agency, as Pro- 
fessor Liebig has well observed, is "entirely distinct 
from tile vitel force, with which it has notiiing in 
common,"! but in so far as it is viewed in connec- 
tion with matter, manifests itself as an acceleration* 
a retarding, or a disturbance of the '* processes of 
life." We find therefore, as this acute observer 
goes on to state, ''two forces in activity together, 
namely the mechanical-vital force— or, as he terms 
it, vegetative life, and the source of the higher phe- 
nomena of mental existence, which is of a perfectiy 
distinct, and so far a superior nature, that it is able 
sometimes to exercise a dominion over tiie vital force 

* Vide No. II. of Small Books on 6r«at Siilyects. 
t Liebig's Animal Chemistry, p. 5. 
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which nullifies its action, and at all times controls 
and modifies it« 

5« In my former communication, I called your 
attention to a Table* arranged so as to exhibit the 
functions of these two forces, whose existence it was 
my purpose to establish. I hardly then anticipated 
that I should find my views supported by such men 
as M. Joufiroy in France, and Professor Liebig in 
Germany, but such being the case, I feel the less 
diffidence now in bringing forward a theory, where, 
if I err, I err in such good company. 

6. In the two great divisions of this Table, I have 
placed side by side the two great forces which mani- 
fest themselves in the phenomena of man's nature. 
The VITAL FORCE by virtue of which he is an animal 
— and INTELLECTUAL FORCE by virtue of which he 
is something more. Throughout nature we find the 
advance to a higher grade of being, made by addition 
rather than by change. The power of assimilation 
is added to chemical affinity, and we have organized 
life as in vegetables; but set in motion by external' 
causes : nervous matter is added in the animal ; and 
vegetative life proceeds still unconsciously, but by 
means of a main-spring within the body; and this 
lowest kind of life is found, as I formerly observed, 
in the rooted zoophyte no less than in man. It 
forms the first subdivision of the Table. Nerves of 
sensation and of movement are added, and the animal 
becomes locomotive, and is impelled by a feeling of 
pain or of pleasure to the acts needful for th^ main- 
tenance of vegetative life : and this state of being is 
marked in the second division. Then the hemi- 
spheres of the brain are developed in addition, as in 
the class mammalia, and the animal seeks its object 

* Small Bookf, &c. No. II. p. 35. 
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by contrivance and by suiting the means to the end. 
Finally, as in the great step from inorganized to 
organized matter, a fresh fortt is added, not super- 
seding, but availing itself of the other ; and man steps 
forth a denizen of two worlds, and capable of an 
advance which he can set no limit to. 

7. Such is the constitution of man. When in 
healthy action, we cannot easily figure to ourselves 
anything better calculated to produce the most ad- 
mirable results than the reciprocal influence of the 
different parts and forces of this complex being: but 
in proportion to the variety of parts is the danger of 
derangement: and our business to-night is not to 
consider man in his normal, but in his abnotmal state. 
I shall therefore now endeavor to apply the theory, 
which I have just given a brief abstract of, to prac- 
tical use, first by giving a classification of the different 
kinds of mental derangement, and next by consider- 
ing how far the immense power of the Intellectual 
force can in any case be applied to their prevention or 
cure. I prefer the term mental derangement to that 
of Insanity^ because it will embrace all departures 
from the normal condition of man, as far as the 
functions of the brain are concerned : and I conceive 

Serein following the great authority of Dr. Conolly*) 
at a certain degree of mental derangement may 
exist without constituting insanity in the usual sense 
of that word. 

8. I propose to classify mental derangement thus : 
I. Morbid affections of the nervous system and 

brain. 

1. Morbid affection of brain caused by derange- 

* Vide An Inqairy concerning the Indications of Insanity. 
By John Conolly, M. D. 
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ment of the sympathetic systeoif of inflam- 
mation, &c. 

2. Morbid affection of the nervous system pro- 
ducing delusions as to sight, sounds, &c. 

3. Morbid affections of the hemispheres of the 
brain producing loss of memory, &c, 

II. Morbid affections of the Intellectual force. 
\, Inefficiency, where either the appetites or 
instinctivee motions, &c., are left wholly un- 
controlled. 

2. Misdirection, vfYi&se delunions of sense are- 
reasoned and acted upon. 

3. Occullationj where the organs of thought are 
impaired or wanting. 

9. It will be readily seen that a force which is 
capable of acting as an acceleration, a retarding, or 
a disturbance of the vital functions^ must have no 
small influence over so delicate an organ as the brain ; 
and accordingly we And paralysis, inflammation, or 
brain fever^ and a variety of other diseases of this 
kind, produced in many instances by causes purely 
mental — I need hardly give cases ; they will occur 
readily to the recollection of every one. — Now a 
force which can produce disease, must have some 
power also in removing or preventing it ; and my 
business to-night will be to endeavor at least, to mark 
out how far Siis force can be made available to so 
desirable an object. In this attempt to establish true 
principles where they are so much needed, I have 
had large assistance. To Dr. Conolly, Dr. Webster, 
and Mr. Samuel Solly, I must b^ thus publicly to 
tender my cordial thanks ; as well as to many others 
who have aided my views in various ways : indeed 
I can claim no merit to myself but that of an earnest 
desire to fulfil my part of the great duty which every 
human being is sent into the world to perform ; and 
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in which, if we luiew'^ what belonged to out peace/' 
we should find our happiness too. It is not in the 
pursuit of fame or of profit that a man finds his 
noblest employment, though these may advance to 
meet him in his unshrinking career : it is in the being, 
as it were, the vicegerent of the Deity on earth, and 
spreading peace and comfort around him, that he 
carries out the intentions of his Creator: and I know 
of none who have fulfilled that great mission better 
than some of those I have alluded to. Though in 
many instances struggling against prejudice and ne- 
glect, they have nearly carried their point, and rescued 
a large portion of their fellow creatures from a state 
of the most hopeless misery. 

10. But to return — ^I have said that mental de- 
rangement and madness are different things : — ^ihus 
a person may fancy he sees others around him who 
have no existence, as in the well-known cases of 
J^icholai of Berlin and Dr. Bostock.* This is a 
certain degree of mental derangement while it lasts ; 
but as both soon satisfied themselves that these 
personages were merely the creation of a morbid 
physical state, they were not mad. A man of less 
resolution would have shrunk from the labor of con- 
, vincing himself that he was fooled by his senses, and 
would have insisted that the figures were real, and 
then he would have been mad. On these cases Dr. 
Conolly very justly remarks — ^**Let any one reflect 
how Nicholai preserved his reason under such vision- 
ary and auditory delusions for so many months; 
and why the English physiologist, though visited 
with the images which are so well known to be 
familiar with mad people, never lost the use of his 
excellent understanding. The ready answer will be 

* Vide Appendix A. 
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* ihey never believed in their real existence.' But 
why did they not? and why does the madman believe 
in Uieir real existence ? The evidence of both is the 
same— the plain evidence of sense. The explana- 
tion must be this. The Printer of Berlin and the 
Physician in London retained the power of com- 
parison : they compared the visual objects of delusion 
with the impressions of other senses," and the per- 
ceptions of other persons, and became convinced of 
their unreality. "This is exactly what madmen 
cannot do. One form of madness consists in this 
very illusion of sense, but it is conjoined with the 
loss or defect of the comparing power, and the mad- 
man concludes that what is only an illusion is a 
reality. But the illusion is not the madness." Thus, 
according to the opinion of this very able judge, the 
affection of the brain which causes these delusions, 
is not madness but the want of power or resolution 
to examine them, is.* Nothing then but an extent 
of disease which destroys at once all possibility of 
reasoning, by annihilating, or entirely ^changing the 
structure of the organ, can make a man necessarily 
mad. In all other cases, the being sane or other- 
wise, notwithstanding considerable disease of brain, 
depends on the individual himself. He who hai^ 
given a proper direction to the intellectual force, and 
thus obtained an early command over the bodily 
organ by habituating it to processes of calm reason- 
ing, remains sane amid all the vagaries of sense ; 
while he who has been the slave, rather than the 
master of his animal nature, listens to its dictates 
without question even when distorted by disease,— 
and is mad. A fearful result of an uncultivated 
childhood! 

' * Vide Appendix B. 
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11. If I am right in what I have advanced, a man 
may labor under a mental delusion, and yet be a 
responsible agent: and if sanity or insanity be in a 
great many instances the consequences of a greater 
or less resolution in exerting the power of reasoning 
still possessed, the same kind of motives which in- 
fluence a man in common life, are still available, 
though they may require to be somewhat heightened. 
It is on this principle that the treatment of lunatics 
has been generally conducted, j^ear, one of the 
lowest, but also one of the most general of instinc- 
tive emotions, has been called in to balance the 
delusions of sense,* and, excepting in cases where 
the structural disease is so extensive as to deprive 
the man of all power of connecting cause and effect, 
it has been found sufficient to curb violence, and 
enforce a certain degree of peaceable demeanor to- 
wards the attendants. And in this the insane per- 
son differs not from the cultivated man who is left 
at liberty, whose self-control rarely amounts to more 
than the avoiding actions which would have unplea- 
sant consequences to himself. Suppose an irascible 
man, incensed by a false report; which, however, 
he believes to be true ; he seeks his supposed enemy, 
and horsewhips or knocks him down : he does not 
assassinate, because he fears for his own life if he 
does ; for it is clear that no feeling of duty has held 
his hand, or he would not have transgressed the 
laws both of God and man by thus revenging himself. 

The madman has the false report from his own 
senses; wherein do the two difler? Neither has 
employed means within his power to ascertain the 
tru&i, and both are aware Uiat such vengeance is 
forbidden. I can see no distinction between them, 

* Tide Appendix C. 
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MTe that the ddiusion of seiuBe has, a« a chemist 
would say, decomposed the character, and shown 
how much of the individual's previous conduct was 
rational, and how much the result of mere animal 
instinct. It would he well for the world if the soi- 
disant sane were sometimes to ask themselves how 
far their sanity would hear this test, and endeavor 
to acquire that rational self-command which nothing 
but the last extremity of cerebral disease could un- 
seat. We do not descend from our high rank with 
impunity ;— and as, when the matter has become 
organized, if the process of change, occasioned by 
the vital force, be impeded or arrested, the plant 
pines away and perishes :-^as, after the organs of 
locomotion have been superadded, the animal de- 
barred from the use of them, languishes and becomes 
diseased ; so man, if he give not full scope to the 
intellectual force, becomes subject to evils greater 
than animals ever know, because his nature is of a 
higher order. 

12. In the classification which I have just given 
of the various kinds of mental derangement, I have 
endeavored to make that distinction between struc- 
tural and functional disease which I consider the first 
step towards understanding the nature of insanity. 
Every anatomist knows, that extensive structural cr- 
ease can exist without producing irrationality. Para- 
lytic patients,though the disease has its origin in the 
brain, may lose memory, speech, sensation or any 
other faculty,and yet use the rest calmly and ration- 
ally; inflammation may cause pain and irritation, 
which will produce frenzy without impairing llie 
rational will — for I have known an instance where 
the patient, feeling that the brain was escaping from 
her control, gave her hands to be held by &e attend- 
ants, that she might do no mischief during the parox- 
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ysm, and then maintained an obstinate silence, that 
no irrational words might pass her lips. None could 
doubt that this patient was sane, and exercised a 
complete self-control in the midst of structural dis- 
ease. 

Neither do severe injuries from external causes, 
though, like paralysis, they might cause a loss of 
those faculties which connect man with the world 
about him, necessarily disconnect him with the 
world within, so as to place him beyond his own 
command. 

A case has been communicated to me illustrative 
of this. A young lad who had been carefully in- 
structed in the principles of religion and virtue by 
the clergyman of his parish, aflerwards went to sea. 
When he was about twenty-two he unfortunately 
fell from the mast upon his head on the deck, and 
the injury to the brain was such that he was dis- 
charged from the service in a state of imbecility, and 
sent home to his parish. He was then in possession 
of the use of his limbs and hearing: but articula- 
tion was apparently difficult to him, and collected 
thought, which should enable him to speak connect- 
edly, still more so : his sight, too, was subject to a 
delusion which made him imagine he saw gold and 
silver coin strewed about on the ground ; which, as 
was natural, he eagerly endeavored to pick up. He 
was now visited by the clergyman who had been the 
instructor of his youth, who in kind terms assured 
him he was under a false impression, and advised 
him to give no heed to what he imagined he saw. 
The poor young man thanked him, and promised to do 
as he desired, and for a time abstained from attempt- 
ing to pick up the coin, but gradually the delusion 
became too strong for his resolution, and he recom- 
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mcnced.— Yet after every visit of his formw instruc- 
tor, he again controlled himself for a time : and, if 
he did not coine, anxiously sought him at his own 
house. — He died in a few months, but during the 
whole time was mild and submissive, seeming per- 
fectly aware that his mind was disordered; and, 
like a child who distrusts his own power, seeking 
to throw himself on the guidance of one whose 
kindness he remembered, and whose character he 
respected. This man was suffering mental derange- 
ment from injury of the parts, but was not insane : 
for the faculties left him were rationally exercised. 

13. It has already been seen that the delusions of 
sense may co-exist with perfect sanity : the instances 
of this, indeed, are so numerous that I should not 
have time to relate half that I have heard or risad 
of within the last three or four months : but there 
is another kind of mental derangement, still in a 
certain degree connected with sense, which is of a 
more fear&l kind, and yet this too is not inconsistent 
with sanity. A case in point has been given by 
M. Marc, which has been copied into many works 
on this subject. The mother of a respectable family, 
in Germany, on returning home one day, met a serv- 
ant, against whom she had no cause of complaint, 
in the greatest agitation. — The servant begged to 
speak with her mistress alone; threw herself upon 
her knees, and entreated that she might be sent out 
of the house. The mistress, astonished at this re- 
quest, inquired the reason, and learned that when- 
ever the unhappy woman undressed the little child 
which she nursed, she was struck with the white- 
ness of its skin, and experienced an almost irresisti- 
ble desire to tear it to pieces. — She felt afraid that 
she should not have power to resist this desire, and 
therefore begged to be allowed to leave the house, 
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that she might be in no danger of committing so gredt 
a crime.* 

Some other cases ati^ also giten by M. Esqnirol 
where the desire to commit an atrocious act was 
accompanied by a full conception of its enormity ; 
was resisted, and finally overcome. 

Cases of this kind have been considered by some 
as a peculiar type of insanity. By French authors 
it is enMed manie sans dSHrei Jh, Prichard styles 
it instinctive madness. I am inclined nevertheless 
to refer such deranged propensities in some instances 
to a peculiar and morbid state of sensation, and 
these will come under the head we are now con- 
sidering, consequently the desire is not irresistible, 
though strong, for we see that it has been success- 
fully resisted :-— in others I should refer it to the 
second class under the head of " Inefficiency of the 
intellectual force," and then it depends on the reso- 
lution of the person so affected whether the morbid 
sensation 9hall be meditated on and indulged, and 
thus acquire fresh force, or whether by exciting 
other sensations, it shall be weakened, and by de- 
grees vanquished.t 

There is no greater error than to suppose, that 
thinking about a propensity which ought not to be 
gratified, will conquer it: on the contrary, every 
hour of lonely thought gives it fresh force — ^but let 
the man plunge into business that must be attended 
to, or even a lighter occupation, so it be an engross- 
ing one ; and do this resolutely, however irksome it 
may at first appear, and the very repose thus given 
to ihe diseased part, if there be disease, by throwing 

* Esqairol, Maladies Mentales, yoI. ii. p. 807. 
t Vide Appendix, D. 
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the whole stress on other portions of the brain, wiU 

assist in effecting the cure. 

The maid-servant who sought to avoid the sight 
of the child, did wisely : fresh objects of attention 
would relieve the part subjected to a morbid affec- 
tion, and in a short time it would recover its tone. 
If there be no disease, the self-control thus begun 
will gradually eradicate the depraved inclination. 
This cure for insanity was known long ago: Celsus 
recommends committing things to memory; and 
every one who has given a rational attention to the 
subject, has been earnest in recommending applica- 
tion to some study which should occupy the mind 
without agitating the feelings, as one of die most ef- 
fectual modes of counteracting morbid impressions. 
The constant repetition of this recommendation, 
shows that it must have been sometimes found ef- 
fectual, and, if so, it can only be on the principle 
that I have advanced— namely, the existence of a 
power in man to direct the operation of the brain, 
unless it be in a state of such complete disorganiza* 
tion as to be incapable of any. 

14. Imbecility of intellect, whether congenital or 
produced by subsequent injury, as in the case of the 
young seaman I have mentioned, is equally under 
the rule of the guiding power. I believe no instance 
has been found of incapacity so complete as to pre- 
clude moral government, if due attention be paid. 
I will take an instance of this from the work of the 
younger Pinel. A young girl, hydrocephalous 
from her birth, was received into the hospital of La 
Salpetrifere, at Paris. She was sixteen years of age, 
but in a state of most complete brutishness : her look 
stupid ; her limbs as small as those of a child of 
six years old. She was as incapable of understand- 
ing as of acting* After the lapse of a few months a 
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nurse, who had taken a liking to her, succeeded in 
teaching her first to hold the knitting needles, and 
then to knit; then to articulate a few words and 
phrases, till, at the end of a year, she could talk 
readily, and reply rationally to the questions that 
were asked her, though there was a degree of men- 
tal imbecility. A remarkable change, observes M. 
Pinel, since the time of her admission, when she 
appeared a mere senseless machine. — Wherever the 
mind is capable of connecting cause and effect, moral 
impressions may be made ; therefore this unhappy 
child, with early culture, might have been rendered 
capable of self-control, and probably of a much 
greater advance in mental power. 

15. I think I have now produced grounds for as- 
suming that there is no one of the morbid affections 
of the brain and nerves, which I have placed in my 
first class, which necessarily renders the individual 
an irresponsible agent. There are too many authen- 
ticated cases in which a rational self-government has 
been exercised, even under these afflicting circum- 
stances, to leave any doubt of its possibility. How 
much previous mental culture may be required to 
make this possible, is another question : it is suffi- 
cient for me here to establish this one great prin- 
ciple, that diseases of the brain and nervous system, 
however distressing, may and do, where the mind 
has been duly cultivated, leave the individual ca- 
pable of knowing right from wrong, and seeking 
exterior aid to combat the effects of mental de- 
rangement consequent on disease — a derangement 
of which he is either conscious at the time, or has 
an anticipatory knowledge of, which enables him 
rationally to provide against its violence.^ 

The second class of mental derangement will af- 
ford a more melancholy contemplation. In the first 
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we have seen a man's nobler part trimnpfaing over 
all the ills of the body, and vindicating his claim to 
an immortal nature. In the second, we shall have 
to look on his degradation, and to note the conse- 
quences of neglected education, of unregulated pas- 
sions, of vice, of misery, and; alas that it should be 
80 ! of mismanagement also ! 



11. 

16. It will be recollected that when I formerly 
treated of the functions of the brain, I showed its 
constitution to be such, that in the mere animal it 
was little else than the recipient of sensation, by 
which indeed its hemispheres might be excited to 
something like contrivance ere the motor nerves re- 
ceived the impulse, but that, until the intelligent will 
assumed the sway over it, even in man it was merely 
the tool of the animal instinct: — and I added that, 
like all other bodily organs, it might, by disuse, be- 
come so impaired in its capability as finally to be in 
the state of a limb never developed by exercise, 
which the will strives in vain to direct. When a 
man has reached mature age without making any 
effort to render the brain subservient to the rational 
will, the fatigue and even pain consequent on the 
endeavor to obtain the mastery over it, is such, 
that few have resolution to undergo it voluntarily. 
Thus the man subsides more and more into the ani- 
mal, and is at last guided only by those instinctive 
emotions which belong to the vital force merely. 
His passiMis assume a delirious violence, and he is 
only distinguished from the brute by the greater skill 
with which he pursues their gratification. There is 
no diaeaae of brain, but it has been left unexercised 
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and ungOTemed, tOl it is as unmanageable as a limb 
that has been treated in the same way. Toes have 
been used for writing and other arts which are 
usually performed by fingers ; they are capable there- 
fore of such use, but Siose who have constantly 
worn shoes cannot direct one toe separately from the 
rest, as they can the fingers. Yet with much trouble 
this power of directing might be acquired. It is 
thus that the brain, unaccustomed to direction from 
the intellectual force, rebels against it, and if this lat- 
ter fails to assert its sway, it may justly be termed 
inefficient. In a man thus animalized, the actions 
differ from those of his more spiritualized fellow 
men, who happily are more numerous; and when 
they find no such motive as they would consider a 
sufficient one, for his conduct, they call him mad, by 
way of accounting for it. He commits a crime, and 
the plea of insanity is set up as a shelter from pun- 
ishment. I will give an instance. — It is recorded by 
the elder Pinel. "An only son, educated by a silly 
and indulgent mother, was accustomed to give way 
to all his passions without restraint. As he grew up 
the violence of his temper became quite uncontrol- 
lable, and he was constantly involved in quarrels 
and law-suits. If an animal offended him, he in- 
stantly killed it; yet, when calm, he was quite rea- 
sonable, managed his large estate with propriety, and 
was even known to be beneficent to the poor : but 
one day, provoked to rage by a woman who abused 
him, he threw her into a well. On his trial so many 
witnesses deposed to the violence of his actions, that 
he was condemned to imprisonment in a mad-house."* 
Yet any choleric man who does in his rage what he 
is sorry for aflerwards, is as much insane as this man 

* Finely Alienation mentale^ p. 156. 
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was : both are under the influence of the vital force. 
A shock to some nerve of sensation stimulates the 
sympathetic system: the circulation is hurried, and 
the blood flowing more rapidly through the brain, 
gives an unusual activity to the motor nerves — the 
movements are sudden and violent, the speech hur- 
ried, loud, and perhaps incoherent: but the intellec- 
tual force knows the source of these symptoms, and 
can curb them by resolute silence and inaction till 
the blood again flows at it usual pace : if it does not, 
the man for the time is in a state of mania, but is 
not the less responsible for having allowed himself 
to be so. 

17. Let us suppose another case : the thing is so 
constantly seen, that every one could quote examples 
of it. — A man unaccustomed to self-control, becomes 
occupied by one thought : — his ambition has been 
disappointed perhaps, or a law-suit has plagued 
him, or he has been much employed in some en- 
grossing pursuit. Unable to regulate his thoughts 
at will, he finds the one which circumstances have 
made habitual, recur uncalled for. An effort would 
dismiss it, for every one who has studied, knows 
that he has had to dismiss many an intruding 
thought, and with some effort too, if he wished to 
make progress in what he has undertaken : but this 
individual has never been accustomed to make any 
such effort, and he knows not how to free himself 
from the subject that thus haunts him. If it be an 
unpleasant one, he is wearied and worn by it ; but 
every day that it is not driven off", it assumes a 
greater power, for the part of the brain thus brought 
into action is now by habit rendered more fit for 
use than any other : — he has not resolution enough 
to free himself from his tormentor by a determined 
application to something else which would require 



PRBVENT OR CONTROL INSANTIT. 25 

aU his attention : he sits brooding over it, and, 
when life has thus become irksome, he strives to 
terminate his discomfort by suicide : yet here is no 
structural disease; and if the man could be per^ 
snaded to exert himself, he might be sane. I will 
give an instance. The master of a parish work- 
house, about thirty years ago, was subjected fre- 
quently to groundless suspicions of peculation. 
Being naturadly a taciturn, low-spirited man, these 
false accusations, which involved his character, and 
consequently the maintenance of his family, preyed 
upon his mind, and a profound melancholy was the 
result, attended by the usual symptomatic derange- 
ment of the digestive functions, and a constant ap- 
prehension that he had done something wrong ; he 
did not know what. No assurance on the part of 
those who knew and esteemed him had any effect, 
and finally after some months of melancholy, he 
attempted to destroy himself. He was then re- 
moved to St. Luke's Hospital, whence, after a year 
had elapsed, he was discharged incurable. He was 
now placed in a private receptacle of the insane, 
and here suffered all the misery which at that time 
pauper lunatics were subjected^to. He was visited 
at this place by a benevolent man, who, seeing his 
state, immediately ordered him to be removed into 
the gentlemen's apartments, and paid for his main- 
tenance there. In a few months afterwards, he was 
visited by the clergyman of his parish, who, on 
conversing with him, considered him sane. The 
man begged to be aUowed to rejoin his wife and 
family, and the rector, after many difficulties and 
some threats to the parish authorities, succeeded 
in setting him free. The man from that time was 
able to maintain his family by his trade of shoe- 
making, for if ever a fit of melancholy came over* 
3 
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him, a threat from his wife that he should he sent 
back to the madhouse, was suiEcient to engage him 
to make an effort to resume his 'cheerfulness, and 
he remained to old age a sane man. Here the in- 
sanity had been merely in^ciency of the intellectual 
force. Placed in a situation of comparative ease, 
his mind had become calm ; the wish to return to 
his wife and family, and the hope of it, kept up by 
the visits of benevolent friends, did the rest ; for, be 
it observed that during the whole time he never felt 
iiimself abandoned. 

18. The poor and the uneducated are the classes 
which most usually suffer from the inefficiency of 
the intellectual force : it is among the higher ranks 
usually that its misdirection is a source of insanity. 
Among these, more distant objects of pursuit keep 
the thoughts longer upon the stretch towards one 
point ; the organs of mechanical memory are strength- 
ened, nay, even strained by the habit of learning 
much by rote, while the constant supply of learning 
ready-made leaves no necessity for the more labori- 
ous processes of reasoning and comparison. Hence 
we not unfrequently find an elegant scholar, who 
can readily quote the words and opinions of others, 
unable himself to carry on a course of close argu- 
ment, or to prove the truth of what he advances. 
Whoever has moved in society, knows that it is rare 
to meet with any one who can command his thoughts 
in conversation sufficiently to reject all that is not 
relevant to the subject, so as to keep on the chain of 
reasoning unbroken. 

When the mind is thus exercised in remember- 
ing the opinions of others, thus unaccustomed accu- 
rately to examine its own, what wonder is it if it 
shoidd become prepossessed with some irrational 
notion which cannot be removed by reasoning, be- 
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cause the individual man in his healthiest state had 
never chosen so to exercise his mind ; or if, when a 
delusion of sense occurs, he should choose rather to 
act upon it as truth, than to examine into the 
grounds he has for helieving it to be such. It is a 
melancholy fact that a great number of mankind 
are in this state as regards the faculties most requi- 
site to self-control, and depend far more on the acci- 
dent of good health, than the exertion of their own 
intellectual power, for their sanity. I have heard 
of more than one instance of hard livers, as they 
were termed, who probably in consequence of a 
slight affection of the brain from the unnatural sti- 
mulus of wine long kept up, became possessed with 
an opinion that they were slighted by one or more 
of their friends ; and, resisting all reasoning on the 
subject, ended by destroying themselves. Yet, 
they were rational on other matters of importance, 
and therefore it is to be concluded, that, even on 
thi6 point they were capable of being rational also, 
had they chosen to make the exertion. It is re- 
corded of Henri of Bourbon, son of the great Conde, 
that at times he imagined himself transformed into 
a dog, and would then bark violently. Once this 
notion seized him whilst in the king's presence : he 
then felt it needful to control himself, and he did so : 
for though he turned to the window and made gri- 
maces as if barking, he made no noise.* Had the 
king's eye been upon him, it is probable that he 
would have avoided the grimaces also. 

19. Insanity from misdirection of the intellectual 
force is so various in its forms, that it would be im- 
possible to give instances of all ; but it has one very 
general character— namely, that at first there are very 

* Pinel, Alienation mentale, p. 393. 
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few s3miptom8, if any, of structural disease. Some 
derangement of general health may he observed, but 
even this is not constant, or, at least, not sufficient 
in many instances to excite attention: it seems 
therefore not unreasonable to conclude, that the evil 
originates rather in the misuse than in the impair- 
ment of the organ. Thoughts too long and too in- 
tensely fixed on one object, weary the part of the 
brain so employed, and we usually then seek relief 
by varying our occupation : if this is not done, the 
weariness may end in disease. 

I remember being told by a friend, that having 
determined to commit to memory a certain number 
of Greek primitives every day, after persisting some 
time, he found that though competent to other study, 
this wearied him. Resolved not to be thus mas- 
tered, he persevered in spite of weariness, but in a 
short time delirium came on. He took the hint, 
laid aside the Greek primitives, and recovered him- 
self very quickly. Here the misuse of the organ 
had produced temporary disease; had the subject 
been one not so easy to lay aside, the temporary 
disease might have become permanent; especially 
if the engrossing thought were one originating in 
instinctive emotion which always influences the cir- 
culation largely, and thus is likely to induce an un- 
natural rush of blood through the brain. 

"The indulgence of violent emotions," observes 
Dr. Conolly, "is singularly detrimental to the human 
understanding — and it is to be presumed, that the 
unmeasured emotions of insanity are sometimes per- 
petuated in consequence of the disorder of brain 
originally induced by their violence. A man is at 
first only irritable, but gives way to his irritability. 
Whatever temporarily interferes with any bodily or 
mental function, reproduces the disposition to be 
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irritated, and circumstances are never wanting to act 
upon this disposition till it becomes a disease. The 
state of the brain or part of the brain, which is pro- 
duced whenever the feeling of irritation is renewed, 
is more easily induced at each renewal, and concurs 
with the moral habit to bring on the paroxysm on 
every slight occasion— other vehement emotions and 
passions effect the same disorders of the mind." 

Time will not allow me to do more than quote 
the conclusions drawn by this very able writer from 
his preceding observations. '* Seeing that any feel- 
ing in excess may become independent of the re- 
straint of the comparing powers, and thus impair or 
disorder the understanding, we cannot but remark 
the importance of cherishing that governing and pro- 
tecting action of the mind by careful cultivation and 
exercise. Whoever will converse with lunatics, will 
soon be satisfied that a very small portion of them 
consists of persons whose talents have been regu- 
larly and judiciously cultivated"*— for " those who 
most exercise the faculties of their minds are least 
liable to insanity, and nothing is rarer than to find a 
mad mathematician; for, as no study demands more 
attention than mathematics, so it secures the student 
during a great part of his time, from the recurrence 
of feelings which are always the most imperious in 
those who are the least occupied."t 

20. The diseases which come under the last divi- 
sion of my classification are the most discouraging, 
for here either the organs requisite to correct per- 
ception are wanting, or there is adhesion or other 
disease which impede their action. Yet even among 

* CoDoUy'8 Inquiry concerning the Indications of Insanity^ 
p. 102. 
t Ibid. p. 347. 
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those apparently hopeless cases, we find such un- 
equivocal symptoms of a struggle between the in- 
tellectual force and the defective organs, that it be- 
comes probable at least, that this very struggle may 
be made to operate beneficially on the diseased parts, 
as we find a palsied limb benefited by the attempt 
to use it. M. Esquirol, in his work '* lea Maladies 
mentalesj^ observes, that among his idiotic patients 
at Charenton, he had generally found a physical 
difficulty in fixing the attention even where there 
was a wish to do so. In other words, the organs 
did not respond to the will which endeavored to 
direct them. He mentions that he had wished to 
have plaster casts of the heads of many of his 
patients, and that with the maniacs he had succeeded. 
Even the most furious had consented to keep quiet 
long enough for this purpose :— a strong proof, by 
the by, of the immense power of the intellectual 
will, even in such cases, if a motive can be found 
strong enough to induce its exertion — ^but the idiots 
could never keep their eyes shut, and themselves 
quiet, long enough to complete the operation, though 
&ey were anxious to do so. ''I have seen some," 
says he, '* who wept because the casts had not suc- 
ceeded, and undertook afresh, and for several suc- 
cessive times to remain quiet, but always in vain."* 
I have myself heard of an instance of a girl of weak 
intellect who wept bitterly because she could not 
learn as others did. There can hardly be a doubt, 
that in these cases moral training, which happily 
requires no great effort of memory or stretch of 
thought, might be perfectly practicable. The strong 
will is there; imprisoned indeed, with scarcely a 

* Esquirol, Maladies Mentales, vol. i. p. 21. Yide Ap- 
peDdiz £. 



PREVENT OR CONTROL INSANITT. 31 

glimmering of light from this lower world, hut it is 
still potent, and I have had more than one case com- 
municated to me, where, though the individual pos- 
sessed not enough of intellect to be entrusted with 
the management of the most trifling affairs, his moral 
sense seemed unimpaired, and his conduct was ex- 
emplary. In one instance, the father was a black- 
smith ; and the imbecile son had been taught to strike 
with the great hammer, which he did perseveringly 
when told to do so, and thus earned a subsistence, 
though his limbs had the usual shambling move- 
ment of idiots, and though he was scarcely able to 
express his meaning by words. On one occasion 
he accidentally killed a neighbor's goose by throw- 
ing a stone — ^he was inconsolable, and could only 
be pacified by the fullest restitution to the owner. 
In this case, the intellectual force had been wisely 
employed to counteract the natural defect, for the 
man became more and more capable as years passed 
on ; and finally having earned enough to supply his 
frugal subsistence and allow of saving besides, he 
spent the last years of his life in repose — a respected 
member of society — for though his mental defi- 
ciency was known, he was honored for the worthy 
use he made of the little capacity he possessed. 
Such probably might have been the happier history 
of many an unfortunate being now abandoned to a 
state of brutalism, if those about him had done their 
duty towards him in early life. 



III. 

21. Of course in the investigation of a subject 
which might occupy a year more fitiy than an hour, 
I have had to select my information, and compress 
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it into the smallest possible space : yet I cannot but 
flatter myself that I have given enough to bear out 
my opinion, that man has in the resources of his 
own nature the antagonist power which, if properly 
used, can set at naught the evils, ay, and the so called 
irresistible propensities too, of the bodily organism. 
So nicely balanced indeed is the machine, that a 
grain can turn it to either side, but it is in the power 
of the will to cast that grain. Cast on the side of 
instinct, the propensity becomes passion, 'and the 
passion crime, and both are for the time insanity: — 
For when once the intelligent will has lent its force 
to the blind impulses of the body, whether diseased 
or in health, it becomes only a question of time 
whether the individual is to be called insane and 
placed under restraint or not. — The man who re- 
covers quickly from his madness is called a sane 
man, though during the few preceding minutes or 
hours he may have exhibited the flushed face, the 
rapid and violent language and gestures, and the 
unreasoning conclusions of a maniac : but strange to 
say, if this be very frequent, he is excused and con- 
sidered innocent of the crimes he perpetrates, ex- 
actly because he has committed the greatest of all 
crimes by delivering over his godlike intellect to be 
the sport of that brute nature which it ought to regu- 
late. There can hardly be a stronger proof of the 
necessity of some such classification of mental de- 
rangement as I have proposed. 

22. It is observed by those professionally conver- 
sant with the subject, that up to fifteen years of age 
cases of insanity are very rare : — after that period, 
and during the period of maturity, they are frequent 
—•so frequent, that statistical reports give a propor- 
tion of one in between six and seven hundred of the 
whole population of England of persons so aflected. 
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As far as regards age, the statistics of crime give us 
nearly the same results as those of insanity. — I have 
been informed by two gentlemen who had large op- 
portunities of observation, one in a manufacturing, 
the other in an agricultural district, that sixty per 
cent of the offences attended with violence which 
have come under their notice, have been committed 
by persons between fifteen and thirty — to which we 
may add that crime and insanity generally keep pace. 
During the French Revolution of 1793, when men 
were let loose to commit all sorts of violence, insanity 
increased to a frightful extent: with the restoration 
of order, it again decreased ; and in England I believe 
it will be found that in proportion as criminals have 
become more numerous, the registers of lunatic asy- 
lums show that the numbers of their inmates have 
also increased. Something must be allowed for the 
larger population: but even where that is allowed 
for, I am afraid we shall find that both are growing 
evils. 

23. Even had we paid no attention to the symp- 
toms and the state of the mentally deranged, this 
parallelism would give some cause for inquiry 
whether the two might not be in some way con- 
nected : and if, as I have inferred from a close ex- 
amination of cases, violent and unreasonable insanity 
is most frequently the result of either a frivolous 
and ill-governed mind, or of loose moral principles; 
for excesses of all kinds affect the brain fearfully* 
— then the connection between the two becomes 
sufficiently apparent, and the remedy for both 
would be a sound and moral education. A brain 
strengthened by rational exercise, not merely by 
committing words to memory, but by applying the 

Vide Appendix F. 
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power of thought to whatever subject is presented, 
and neither exhausted nor loaded by irregularities 
of life, is but little likely to be attacked by disease : 
but if it be, mental derangement may occur, but not 
mischievous insanity : a^d thus the larger half of the 
evil is removed. 

24. But how has the danger of such a calamity, 
frightful as it is, been met by poor and rich?— A 
country with an extensive frontier exposed to inva- 
sion from powerful enemies, if its governors be wise, 
erects fortifications, forms strong alliances, and dis- 
ciplines its inhabitants in the use of arms. Every 
child is in the situation of such a country, — ^but are 
its governors wise? Where are its fortifications of 
mental occupation — ^its alliance with a better world 
—its discipline of self control?— The reports of com- 
missioners lately made public, have given a fearful 
answer to the question as regards the poor. — Are the 
rich better cared for ? What advantage does the child 
receive from its educated parents ? Its clothing is 
finer, its food more delicate ; but during those six 
precious years when the brain is acquiring the bent 
which may form the character through life, it is con- 
signed to the nursery : to the companionship of un- 
educafted and misjudging, perhaps vicious, at any 
rate, uninterested persons : shut out, even more than 
the children of the poor, from the experience of life, 
with no conversation to stimulate the young brain to 
further development, no principles instilled, no curi- 
osity gratified. A dull routine of lessons is perhaps 
carried on, taxing the tender organ beyond its powers 
—thus inducing instead of preventing disease, while 
the inquisitiveness, which seems the very instinct of 
childhood, and the attempt to reason on what is pro- 
pounded, are sternly repressed: obedience, not aetf- 
management is enforced: and the child grows up, 
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notwithstanding the ^how of learning or accomplish- 
ment, with an unregulated mind, ignorant of man's 
best knowledge, motiveless, and dependent on cir- 
cumstances. The boy is then to be sent forth into 
a world full of difficulties, to sink or swim : to make 
a character for himself if he can : — As well might 
troops begin to make their muskets when the enemy 
is in sight. 

25. But if this be the case as regards the male 
sex, how much more fearfully then is it of the 
female ! Here the Drawing-room but perpetuates the 
inertness of the Nursery y— and woman, so largely 
endowed by nature, is degraded by social prejudice, 
and the frivolous education consequent upon it, till 
she is left at the mercy of events, the creature of 
impulse and of instinct. Yet physiologists have de- 
monstrated that the organs of thought are proportion- 
ably larger in woman than in man:^ and many a 
bright example has shown how well they can be 
employed. One plain statistical fact shows that no 
terms that I can use in the reprobation of this cruel 
system can be too strong. The registers of Lunatic 
Asylums show the number of female patients to ex- 
ceed that of males by nearly one third .t— We have 
the assurance of professional men well experienced 
in the treatment of the insane, that nothing is more 
rare than to find among them a person of a judi- 
ciously cultivated mind; and yet, with this fact 
staring us in the face, we systematically consign the 
mothers of the rising generation to a species of 

* Vide Appendix G. 

t Webster's Observations on the Admission qf Medical Pupils 
to the Wards qf Bethlem Hospital, p. 62. Though the observa- 
tion is there made on the registers of the Hospitols and Asylums 
for Lunatics in France, it holds good equally with respect to 
England. 
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training which leaves them and their families a prejr 
to one of the worst ills that flesh is heir to. We 
need not ask what woman's destination is — ^nature 
has written it in characters too clear to be mistaken : 
the large development of the intellectual organs, and 
the feeble muscular power, mark her for the high- 
minded purifier of society — ^her strength must be diat 
of knowledge : — ^yet we refuse the kind of culture 
which such an organization requires, hide the victim 
of mis-management in a madhouse — and then talk 
proudly about an enlightened age ! 

26. Should my position, that the difference be- 
tween sanity and insanity consists in the degree of 
self-control exercised, appear paradoxical to any one, 
let him note for a short time the thoughts that pass 
through his mind, and the feelings that agitate him : 
and he will find that, were they all expressed and 
indulged, they would be as wild, and perhaps as 
frightful in their consequences as those of any mad- 
man. But the man of strong mind represses them, 
and seeks fresh impressions from without if he finds 
that aid needful : the man of weak mind yields to 
them, and then he is insane. 

That this is the true view of the case, may be 
proved from the innumerable cases where insanity 
has been cured, not by any medical treatment, but 
by fear of what was unpleasant ; or some deep im- 
pression which sufl[iced to counteract the former 
one. Dr. ConoUy mentions that in the Glasgow 
Lunatic Asylum, a patient afflicted with religious 
melancholy had made up his mind to destroy him- 
self, but that a short passage from the Scriptures, 
impressively and kindly spoken to him, not only 
prevented the commission of suicide at the time, but 
had the elffect of permanently checking the tendency 
to it. The same dreadful thoughts frequently re- 



PRBVENT OR OOKTROL INSANITY. 37 

tarned to the patient's mind, but the recollection that 
"no murderer hath eternal life" returned also, and 
the crime was refrained from.*— This man then had 
the power to restrain himself: yet had those words 
never been spoken, and had he committed suicide, 
he would have been held insane and incapable oif 
doing otherwise. — I must not multiply examples, 
though it would be very possible, but will merely 
quote the words of a Physician in extensive practice, 
lately addressed to myself. — "I completely coincide 
with you in opinion," says he, "as to the power of 
the will in suppressing the manifestation of insanity 
— a fact sufficiently illustrated by the dexterity with 
which the insane contrive to conceal their delusions ; 
of which I, in common with others, have seen many 
examples. I have often observed with astonishment 
that when patients are put upon their guard, or have 
any purpose to achieve, they will keep their halluci- 
nation out of sight in a most surprising manner. 
What is now fashionably termed monomania, is 
more often owing to a want of moral control over 
the mind than to any unsoundness of the intellectual 
faculties : so that in fact it ought to be viewed as 
moral depravity rather than mental disorder." This 
is strikingly exemplified in a case recorded by M. 
Georget, of a young man seventeen years of age, 
who after committing all sorts of outrages, finished 
by murdering his father. On seeing the dead body 
of his parent a short time after, he addressed it with 
—"Ah, my dear father, where are you now?" — and 
after some other remarks he concluded — " It is you 
and my mother who have caused this misfortune — I 

* Conolly'9 Inquiry, &c., p. 26. 
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foretold it you a long time ago : — ^but if you had 
brought me up better, it would not have been thus."* 

I may add in corroboration of the opinion here 
expressed, that instances are by no means rare, when 
the post-mortem examination in cases of decided 
and violent insanity, has exhibited no apparent sign 
of disease in the brain; a circumstance which of 
course would lead to a suspicion that the morbid 
affection was rather functional than structural. It 
has been observed to me by a distinguished friend, 
who formerly filled the office of Secretary of State 
in the Home Department, that the increase of crime 
has generally been in the ratio of the want of em- 
ployment for the people ; and that it is probable that 
the same cause may operate towards increasing in- 
sanity. A mind kept on the stretch with thinking 
how the next meal may be provided, or sunk in 
the apathy which, among uncultivated people, the 
lack of any call upon the attention is apt to produce, 
may well operate in diseasing an organ which will 
neither bear too much exercise nor too little. 

27. The result then of the whole inquiry appears 
to be, that man being a compound of two natures, 
mental derangement is of two kinds. In the one 
kind, structural disease deadens or distorts the per- 
ceptions, and if this extends itself to the organs of 
all the faculties, the intellectual force having no 
longer the means of external action, the individual 
remains to all appearance a helpless machine. But, 
as such extensive structural disease is hardly com- 
patible with life, so it is of very rare occurrence, and, 
if any part of the organ remain perfect, then there is 
good reason to hope, that a mind thoroughly well- 
trained in early years, will still contrive to make the 

. * Gebrget, Discusflion Medico-l^gale sur la Folie^ p. 144. 
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little that is left avaOable to conduct, if not to the 
higher intellectual fiinctions : as we see the loss of 
the right hand replaced in some degree by the in- 
creased activity of the left.— But in the other case, 
no structural disease exists in the first instance, and 
the inefficiency or misdirection of the intellectual 
force is the sole cause of derangement: sometimes 
by the violence of the excitement producing dis- 
ease, sometimes, as I have already noticed, continu- 
ing to the last without alSecting the bodily organs. 

28. The cases of insanity, we are told, have nearly 
tripled within the last twenty years ! — a fearful in- 
crease even after allowing to the utmost for a larger 
population !— K)f these cases it is calculated l£at 
less than three hundred* in one thousand are the 
result of disease, or of unavoidable circumstances, 
thus leaving above seven hundred resulting from 
bodily excess or mental misgovemment.— On the 
heads then, of legislators, of teachers, and of parents, 
lies the heavy charge of having \n all these instances 
left those godlike faculties uncultivated, which, if 
duly used, might make earth the ante-room of heaven 
and man the fit Vicegerent of the Deity in this fair 
world. What man is generally, and what the world 
is in consequence, I need not detail. — We all know 
and feel it. Would to heaven we all knew what 
man can be, and had felt what the world might be 
were he such ! 

■ " ■ ' ' ill 4 ■■ M I 

* Vide Appendix H. 
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'^A STRIKING instance is on record^ which does 
not on first sight seem to admit of explanation. It 
is that of Nicholia» of Berlin, related by himself to 
the Royal Society of that city in 1799. He was a 
man of much imagination and great industry ; during 
the year 1790, he had been subjected to causes of 
great anxiety and sorrow ; and it would seem that 
he had that year also neglected to lose blood by 
venesection or leeches so frequently as for some 
years, in consequence of vertigo and odier complaints 
resulting from studious and sedentary habits of life, 
he had been accustomed to do. Early in February, 
several incidents of a disagreeable nature occurred to 
him; and on the 24th of that month he relates: — 
'At ten o'clock in the forenoon my wife and another 
person came to console me : I was in a great pertur- 
bation of mind, owing to a series of incidents which 
had altogether wounded my moral feelings, and from 
which I saw no possibility of relief; when suddenly 
I observed at the distance of ten paces from me a 
figure, the figure of a deceased person. I pointed at 
it, and asked my wife whether she did not see it. 
She saw nothing, but being much alarmed, endea- 
vored to compose me and sent for a physician. 
The figure remained some seven or eight minutes, 
and at length I became a little more calm.' — * In the 
afternoon a lilde idfter four o'clock, the figui^e, which 
4 
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I had seen in the morning, again appeared. I was 
alone when this happened; a circumstance, which, 
as may easily be conceived, could not be very agree- 
able. I went, therefore, to the apartment of my wife, 
to whom I related it. But thither also the figure 
pursued me. Sometimes it was present, sometimes 
it was absent, but it was always the same standing 
figure.' * After I had recovered from my first im- 
pression of terror, I never felt myself particularly 
agitated by these apparitions, as I considered them to 
be, what they really were, the extraordinary conse- 
quences of indisposition: on the contrary I endea- 
vored as much as possible to preserve my compo- 
sure of mind, that I might remain distinctly conscious 
of what passed within me. I observed diose phan- 
toms widi great accuracy, and very often reflected 
on my previous thoughts, with a view to discover 
some law in the association of ideas, by which ex- 
actly these or other figures might present themselves 
to the imagination.' 'The figure of the deceased 
person never appeared to me after the first dreadful 
day, but several* other figures showed themselves 
afterwards, very distinctly; sometimes such as I 
knew, mostly, however, of persons I did not know ; 
and amongst those known to me were the semblances 
of both living and deceased persons, but mostly the 
former : and I made the observation that acquaint- 
ance with whom I daily conversed, never appeared 
to me as phantasms : it was always such as were at 
a distance. When these apparitions had continued 
for some weeks, and I could regard them with the 
greatest composure, I afterwards endeavored at my 
own pleasure to call forth phantoms of several ac- 
quaintance, whom I for that reason represented to my 
imagination in the most lively manner, but in vain.'— 
' The phantasms appeared to me in many cases in- 
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voluntarily, as if they had been presented externally 
like the phenomena of nature, though they certainly 
had their origin internally ; and at the same time I was 
always able to distinguish, with the greatest precision, 
phantasms from phenomena. Indeed I never once 
erred in this, as I was in general perfectly calm and 
self-collected on the occasion. I knew extremely 
well when it only appeared to me that the door was 
opened, and a phantom entered, and when the door 
really was opened, and any person came in.' These 
figures appeared to Nicholai when alone or when in 
x;ompany, or even in the street, and continued to 
haunt him for about two months : — at last they dis- 
appeared ; sometimes returning for a time, and lastly 
during the time in which he was writing an account 
of them. (Nicholson's Journal of Natural Philoso- 
phy, Chemistry, and the Arts, vol. vi. p. 161.) A 
correspondent in the Journal from which I have 
quoted the case of Nicholai, describes himself as 
having been the subject of such hallucinations dur- 
ing an attack of fever: he saw innumerable faces all 
very agreeable — ^but fancying that -these appearances 
indicated a breaking up of the system, and that the 
confusion of his senses was but the precursor of his 
speedy destruction, the spectra assumed a character 
associated with this uncheering belief; and instead 
of the very prepossessing faces which had before 
visited him, he beheld a visage of an enraged ex- 
pression, which seemed to belong to a figure which 
pointed again at him. The patient began to perceive 
the influence which his thoughts had upon his waking 
visions and voluntarily directed them towards archi- 
tectural recollections and natural scenery ; and, after 
some time, a corresponding change came over the 
appearances which were presented to him. — He then 
turned his thoughts towards music, and dreamed dur- 
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ing a short sleep that a cat leaped upon his back, 
and awoke him with shrill and piercing screams. 
The sleeping and the waking dreams were thus 
plainly enough proved to be formed very much in 
the same manner. 

" A distinguished physiological writer of our own 
country btas related something similar which occurred 
in his own person. *I was laboring,' he says, 
* under a fever, attended with symptoms of general 
debility, especially of the nervous system, and with 
a severe pain of the head, which was confined to a 
small spot situated above the right temple. After 
having passed a sleepless night, and being reduced 
to a state of considerable exhaustion, I first per- 
ceived figures presenting themselves before me, 
which I immediately recognized as similar to those 
described by Nicholai, and upon which, as I was 
free from delirium, and as they were visible for three 
days and nights with little intermission, I was able 
to make my observations. There were two circum- 
stances which appeared to me very remarkable; 
first, that the spectral appearances always followed 
the motion of the eyes ; and secondly, that the ob- 
jects which were the best defined, and remained 
the longest visible, were such as I had no recollec- 
tion of ever having previously seen. For about 
twenty-four hours, I had constantly before me a 
human figure, the features and dress of which were 
as distinctly visible as that of any real existence, 
and of which after an interval of many years, I 
still retain the most lively impression : yet neither 
at the time nor since, have I been able to discover 
any person whom I had previously seen who re- 
sembled it. During one part of this disease, after 
the disappearance of the stationary phantom, I had 
a very singular and amusing imagery presented to 
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me. It appeared as if a number of objects, prin- 
cipally human faces or figures, on a small scale, 
were placed before me, and gradually removed, like 
a succession of medallions. They were all of the 
same size, and appeared to be all situated at the 
same distance from the face."— (Dr. Bostock's Sys- 
tem of Physiology, vol. iii. p. 204.) Conolly^a 
Inquiry concerning the Indications of Insanity^ 
p. 105. et seq. 



B. 

"I used frequently to see a poor maniacal creature, 
in whose malady there were many intervals of sanity ; 
and during these intervals she would grievously com- 
plain of the annoyance she experienced from simul- 
taneous illusions of sight, smell, hearing, and general 
sensation ; all kinds of animals seemed to be scamp- 
ering before her; the smell of brimstone, and the 
continual sound of singing voices conspired to trou- 
ble her, and with all this her expression used to be 
that she felt " still, and as if she could die at any 
moment," yet she was at such times quite conscious 
that her sensations were diseased, and was of sane 
mind : she could exercise her observation on others, 
and by comparison of their unconcern with the false 
images which her senses figured to be around them, 
remain convinced that the images were unreal. It 
may be remarked by way of example, that in a fever 
the patient's bed will seem in flames : or voices will 
whisper in his ear, &c. If we talk with patients 
thus affected, some will tell us, in a very quiet way, 
that they are thus tormented ; others will seem con- 
fused, and make a visible eflfort of sight and hearing 
before they tell us how they are troubled ; and others 
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will tell us what they see, and what they hear, with 
an expressed belief, on their part, of the reality of 
what we know to be'delusion. Of these three classes 
of patients, the last are in a state of delirium, the 
second are approaching to it, the first are in a state 
of sound mind." Conolly^a Inquiry^ ^c, p. 115. 



A curious instance of the effect of fear in the 
control and final cure of insanity, will be found in 
the treatise on alienation mentale in the Dictionnaire 
de Medecine et de Chiruigie pratiques, p. 576. I 
quote the words of the author M. Foville, " J'ai vu 
les preparatifs de cette application (caut^re actuel a 
la nuque) causer une frayeur extreme a une jeune 
maniaque qui j usque la n'avait pas eu un instant de 
connaissance. Lorsqu'elle se sentit touchee par le 
fer rouge, elle fit de tels efforts pour se soustraire a 
son action qu'elle echappa aux mains de plusieurs 
personnes employees a la contenir. Pendant cinq 
minutes, elle jouit de toute sa raison, demanda ce 
qu'on voulait d'elle, pria avec instance qu'on I'eparg- 
nat. M. Esquinol lui dit qu'il cpnsentait a difiierer 
I'application du caut^re actuel a condition qu'elle 
se conduirait raisonnablement, qu'elle se mettrait 
au travail. Elle le promit, et tint parole; elle fut 
immediatement transferee dans la division des con- 
valescentes, oil la guerison devint parfaite en peu 
de temps." He adds "Elle avoua, quand elle 
fut guerie, que la frayeur causee par le fer rouge 
avait plus que toute autre chose contribue a remener 
sa raison." The author of this treatise adds farther 
that the actual cautery had no beneficial effect in 
any cases where the pain was not felt; so that it 
is evident that, in the cases where it succeeded, the 
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success was owing to the stimulus it gave to the 
will of the patient, who, till then, had been too in- 
dolent to exert its full power over the brain. An- 
other case is given by M. Pinel to exemplify the 
use of the Douche, not only as a punishment, but 
also as a means of suddenly diverting the thoughts 
of the patient from the subject which is engrossing 
them. A woman of strong constitution who had 
been mad at intervals for ten years, was most vio- 
lent; struck every one around her, tore in pieces 
her clothes, bed clothes, <fec., and was perfectly un- 
manageable. On her admission into the Saltpe- 
triere, as soon as she began tearing every thing 
around her, a strong douche was applied, and she 
was fastened down in her bed by a straight waist- 
coat. As soon as she entreated for pardon she was 
released; and on a relapse the. same mean^ imme- 
diately re-adopted. She became better, but tne phy- 
sician, under whose superintendence alone these 
measures were allowed to be used, fell ill during 
twelve days. The patient, relieved from all fear 
of punishment, fell into her old ways, and was as 
bad as ever. The doctor then took his place again, 
and threatened to punish her, of which she took no 
heed. She was conducted to the bath, and had a 
strong douche of cold water, during which the doctor 
spoke to her strongly, but without anger, and told 
her she would be still more severely treated. She 
shed a torrent of tears, became quite calm, and was 
soon after cured. 

These persons so capable of exerting mental self- 
control, when thus urged to it by fear, needed not 
to have been mad at all ; the same resolution that 
at last curedj would have prevented madness, had it 
been exerted. 
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D. 



I shall here give a case which M. Georget has 
recorded in his ^^IHscussion fnedico-legale aur la 
foUe,^^ on the authority of M. Marc. From this 
case, and others of the same kind, he infers that 
there is a degree of mental disease ; qui ote a I'hom- 
me sa liberte et le porte a commettre des actes repre- 
hensibles . . • il existe une monomanie homicide," 
and I give it for the sake of showing the fallacy of 
the reasoning by which he arrives at 9iat conclusion* 
In this case (Discussion, &c., p. 39), a woman, aged 
about thirty, cut off the head of a child four years 
old, the daughter of a poor man, who was driving 
her and this child in a cart. She had the day before 
prevailed on the man to give the child the drive, and 
she got^im out of the way oh some pretence while 
she perpetrated the crime. 

It appeared on inquiry that there was a litigation 
pending between this woman and a Serjeant's wife; 
that the latter had obtained a warrant against her; that, 
flying from the officers of justice, she took refuge 
with a person with whom she was slightly acquainted, 
and whose hospitality she obtained on this occasion 
on some false pretence ; that, while she was consider- 
ing in what direction she should proceed, being deter- 
mined not to return home, the idea of murdering 
the children of her entertainer occurred to her ; from 
this plan she was, however, diverted by the thought 
of the ingratitude of such a proceeding. She then 
resolved on selecting some other child for the same 
purpose, when this peasant offered her a seat in his 
cart to ^e village. She found out that he had an 
only daughter, whom she resolved on assassinating 
on the following strange reasoning. "L'enfant du 
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pay Ban est fille unique; moi aussi je suis fiile uni- 
que, et j'ai toujours ete tr^s malheureuse. Un sem- 
blable sort est peutnetre reserve a cet enfant; en 
consequence, il vaut autant que ce soit lui que je tue 
qu'un autre." For this purpose she stole a knife 
from her host, and sharpened it carefully that her 
victim might suffer the least possible pain. There 
was evidence that she had previously been deranged, 
and she was acquitted on the score of insanity. 

Now it is observable, in this case, that so far from 
being under an irresistible influence, this woman could 
control herself. She felt the moral turpitude of kill- 
ing the children of her benefactor, and she abstained 
from the act: — she was, therefore, capable of resist- 
ing the impulse if she chose to exert a small share 
of resolution. The primary cause of the disposi- 
tion to murder may probably be found in that pecu- 
liar state of the nervous system described by Dr. 
ConoUy. ^ In any general excitement of the nervous 
system," he observes, '4t is not uncommon to find 
irritation referred to the extremities of nervous rami- 
fications. The susceptible child, when interested 
with its book, bites the ends of its fingers ; the nerv- 
ous man in a state of anxiety or emotion does the 
same. The approach of maniacal disorder is some- 
times indicated by a disposition to bite, cut, and tear 
the fingers. The injuries and wounds inflicted on 
themselves by lunatics are often to be similarly ac- 
counted for." — (Conolly's Inquiry, &c. p. 98.) In- 
stead, therefore, oi the ^^monomanie homicide'^ of 
M. Georget, which "6te a Fhomme sa liberie," — 
it would appear simply that excitement of the brain 
produces an extraordinary irritation of the nerves, 
which leads to cutting or tearing whatever comes in 
the way of the person so excited; but that never- 
theless this disposition is under the control of the 
5 
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will ; and the patient might generally, if previously- 
well disposed, claim exterior aid to control this irri- 
tation, if he. found it growing too strong for self- 
government. 



It is observed by Professor Tiedemann, that " the 
brain of men endowed with but feeble intellectual 
powers is often very small ; particularly in congenital 
idiotismus. The brain of an idiot fifty years old, 
weighed but lib. Soz. 4dr., and that of another, forty 
years of age, weighed but lib, lloz, 4dr. The 
brain of a girl, an idiot, sixteen years old, weighed 
only lib. 6oz. Idr,* The brain of men who have 
distinguished themselves by their great talents, on 
the contrary, is often very large. The brain of the 
celebrated Cuvier weighed 4/6«. lloz. 4dr. SOg-rs.'^t 
As in the above cases of idiocy, the weight of brain 
scarcely exceeds that of a new-bom child, it is to be 
presumed that by some means it has been arrested 
in its growth. 



M. FoviLLE, in his Anatomic Pathologique, in 
noticing the " alterations chroniques de la substance 
corticaUe,^* gives a case which I shall again quote 
in his own words: "J'ai observ6 cette alteration au 
plus haut degr6 d'intensite chez un jeune homme 
d'une constitution deteriorde par des exces de tout 

* Troy or Apothecaries' weight, 
t Pbil, Trans. 1836, part 2. p. 602. 
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genre; une emotion vive determina chez lui I'ex- 
plosion d'une alienation mentale compliquee de son 
debut, de paralysie generate; quelques semaines 
suffirent pour porter au plus haut point la degrada- 
tion morale et physique. Dans les derniers temps 
de la vie la maigreur, deja tr^s prononcee, fit de 
nouveaux progr^s si rapides, qu'en trois jours les 
globes oculaires etaient veritablement retires au fond 
des orbites, tandis que les paupi6res etaient restees 
tendues demi ouvertes, quelques lignes au devant 
des yeux. La substance corticale des convolutions 
tr^s brune, tr6s humide, d'une moUesse diffluente 
cedait au plus leger contact. La perte de substance, 

^ les inegalites produites par I'apposition des doigts 
ou d'un linge disparaissaient en un instant comme 
cela aurait lieu a la surface d'un corps qui entrerait 
en fusion. D'alleurs chez ce malade la substance 
blanche etait elle-meme profondement alteree d'une 
mani^re analogue a la grise." 

Another analogous case is given in the Repertoire 

. de M. Baillarger, where a " gar^on marchand de 
vin," aged thirty, was recieved into an hospital for 
lunatics, May 23, 1827, after having led a life of great 
excess and profligacy, to which the state he was 
then in was attributed. " La memoire et le juge- 
ment etaient fort afFaiblis. II avait de la difficulte a 
parler, beaucoup de lenteur et de roideur dans la 
marche, mais pas precisement de delire maniaque 
ni d'incoherence dans les idees." He was in the 
Bicetre six or eight months ; the paralysis and the 
diflSculty of walking increased, he was attacked with 
scurvy, and died in January. Post-mortem exami- 
nationr-^^^ Le feuillet cerebrale de I'arachnoide et la 
pie-m^re reunis sont d'un mineure extreme. Ces 
deux feuillets ne sont ni injectes, ni adherents a la 
surface du cerveau, les deux substances du cerveau, 
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du cervelet, et des moelles, sont fermeB, mats pales 
et decolorees et ne contiennent pas de sang. La 
teinte de la substance corticale est d'un gris leg^re- 
ment jaunatre. Les deux feuillets de 1' arachnoide 
rachicUenne sont unis dans toute leur etendue par 
de tr^s petites adherences extremement minces et 
transparentes. II y a une grande quantite de sang 
infiltre dans le tissu cellulaire du canal rachidien." — 
Jinnales medico-paychologiqueSf Janvier, 1843. Be- 
pertoire, pp. 180, 181. 

Would space permit, instances of this kind might 
be lamentably multiplied. 



G. 

Professor Tiedemann, in an elaborate paper pub- 
lished in the Phil. Trans., for 1836, part 2, on the 
brain of the negro, takes occasion to notice the com- 
parative weight and size of the brain in Europeans, 
both males and females. The parallelism is incom- 
plete ; I can therefore only cite a few examples from 
the table given by him. The weight indicated is 
Troy or Apothecaries' weight. 
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Brain a» 


Sex. 


Age. 


Weight of Body. 


Weight of Brain. 


compared 
with that 
of the Bo- 














lb. oz. dr. gr. 


lb. oz. dr. gr. 


dy. 


Male 


New-born 


7 3 2 8 


1 1 1 10 as 


1 : 6-63 


Female 


Ditto 


7 2 


1 440 


1 : 6-83 


Male 


Fifteen 


100 7 3 


4 6 


1 : 24-70 


Female 


Thirteen 


63 2 6 23 


3 6 230 


1 : 17-93 


Ditto 


Sixteen 




3 10 2 




Male 


Thirty 




3 11 7 




Female 


Ditto 




3 11 




Ditto 


Ditto 


123 4 2 25 


3 7 


1 : 34-42 
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SB 


Male 


Fifty 


132 8 4 35 


3 10 


7 5 




33*96 


IMtto 


Ditto 


181 8 2 


4 1 


10 




44-47 


Ditto 


Ditto 


141 1 


3 8 


140 


1 : 


37-76 


Female 


Ditto 


134 6 2 57 


3 4 


040 




40-27 


I>itto 


Sixty 


135 11 


3 5 


5 




: 39-18 


Male 


Sixty- one 




3 7 


4 







Here it will be seen that the female brain is fre- 
quently, relatively to the size of the body, some- 
what larger than the male, and the Professor ob* 
serves hereupon, " Although Aristotle has remarked 
that the femsde brain is absolutely smaller than the 
male ; it is nevertheless not relatively smaller, com* 
pared with the body; for the female body is in 
general lighter than that of the male. The female 
btain is for the most part even larger than the male, 
compared with the size of the body." 

Dr. Fletcher, in his Rudiments of Physiology, 
observes that " the size of their brain as compared 
with their spinal marrow is somewhat greater in 
females than in males. Hence we might be led to 
conclude that in reality it is not their faculty of 
thinking, but their materials for thought, which are 
less than in males." Whether therefore we consider 
the size of the brain relatively to the size of the body 
or relatively to the size of the nerves, which go to 
make up the spinal marrow, we find the female brain 
has very commonly a trifling advantage over that of 
the male. It was indeed to be expected that the 
inferior muscular power should have a compensa- 
tion ; as we find that in animals deficient in strength, 
superior skill in contrivance is usually given as a 
defence. 



54 



APPENDIX H. 



H. 



In one thousand male patients the causes of insa- 
nity have been referred as follows : 



Epilepsy 78 

Bom Idiots 71 

Old Age 69 

Accidents- ----- 39 

Poisonous effluvia - - - 17 
Malformation - - - . 4 
Drunkenness - - - - 110 

Consequences of disease - 100 
Ambition ------ 73 

Excessive labor - - - - 73 



Misfortunes ----- 69 
54 
47 
29 
26 
12 



Chagrin 

Love ------- 

Religious enthusiasm - - 
Political events - - - - 

Ill-usage ------ 

Crimes, remorse, and de- 
spair ------ 

Pretended insanity 



Other and unknown causes 115 



It may be as well here to a^d, lest any misun- 
derstanding should arise, that the author, in giving 
his classification of insanity, has only endeavored 
to sketch a broad outline, leaving the shades of dif- 
ference, and the details generally, to be filled up by 
those whose professional experience enables them 
to do so with greater precision.— Every one who 
has attempted to classify any subject knows how 
one division blends into another, and how often even 
a plant is with difficulty adjusted into its proper 
place. — Much more must disease become compli- 
cated in its details, where two dissimilar forces are 
in action together, at once influencing and disturbing 
each other. 



THE END. 



SMALL BOOKS ON GREAT SUBJECTS. 



EDITED BY A 



FEW well-wishers TO KNOWLEDGE. 



No. IV. 



AN 



INTRODUCTION 



PRACTICAL ORGANIC CHEMISTRY. 



WITH REFERENCES TO THE 



WORKS OF DAVY, BRANDS, LIEBI6, ETC. 



PHILADELPHIA: 

LEA AND BLANCHARD. 
1846. 



PHILADELPHIA : 

T. K. AND P. a. COLLINS, 

PJt INTERS. 



PRACTICAL ORGANIC CHEMISTRY. 

In former times when science, like coaches, 
traveled at a leisurely pace, it was not difficult to 
keep up with it, or, at least, to be left at no very 
great distance behind : its practical results were taught 
by fathers to their sons, and a new edition of an en- 
cyclopaedia published once in about fifty years, suf- 
ficed for all common demands. But this century 
has altered the face of things : the science learned ' 
in our childhood avails not for our manhood : fresh 
discoveries and fresh practical applications of them 
occur every day, and every year wants its new en- 
cyclopedia. The consequence of this is, that seeing 
science flying onward at railroad speed, men despair 
of even keeping it in sight, and renounce the chase as 
hopeless ; and thus there is danger that the mass of 
mankind may become more ignorant, in proportion 
as the few grow wiser. 

But however impossible it may be for those in- 
volved in the daily business of their respective call- 
ings, to follow up the smaller details of natural science, 
there are always a few great principles from which 
all the rest must spring ; and the very nature of truth 
is, that it is simple and easy of comprehension. To. 
acquire these, therefore, requires no long time or 
great stretch of application ; yet these being once fixed 
in the mind, the foundation is laid, and we can build 
as much upon it afterwards as we please. 

It is the object of the present litfie work to give a 
few of the great principles which a very interesting 
portion of modem science is grounded upon; and 
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by omitting technical details, to make it available to 
the unscientific reader. There is much in Prof. Lie- 
big's views of organic chemistry which may enable 
the gardener and the farmer to work on a more 
rational plan ; much which may tend to the preser- 
vation of health by showing the relation of diet and 
air to the well-being of the body, and in consequence 
to that of the mind ; for, as was well observed by an 
excellent man now deceased, "If the body have not 
a due share of attention, it will make the soul pay 
dear for its lodging." — In this litfle treatise, therefore, 
as much as may serve these purposes is brought for- 
ward in as simple a form as the nature of the subject 
will allow. The compiler has sought no scientific 
fame ; his only wish has been to afford some useful 
knowledge to such of his countrymen as have not the 
means of seeking it in a more elaborate form; and 
if he should thus be able in some cases to give his 
readers a more enlarged view of what, as a whole, is 
called nature, L e., the aggregate of the forces and 
their results, by virtue of which the visible world 
has become what it is :-— if by a clearer view of these 
he should enable him also to arrive at a clearer view 
of the Supreme Mind which impressed its own stamp 
on the whole : — if in addition to this he should have 
given the busy man assistance in his honest calling, 
or aided him in preserving health to pursue it, he 
has gained his object, and seeks no other reward 
than the consciousness of having endeavored to be 
useful in his generation. Many years probably will 
not elapse ere he will have to give an account of the 
talent entrusted to him ; but he knows that the Mas- 
ter he has served is wont to look rather at the motive 
of his servants, than at the imperfect execution of 
their purpose: — to that generous Master he dedicates 
his small work. 



INTRODUCTION. 



The material substances which compose the earth, 
its atmosphere, and its inhabitants, are continually 
changing their forms and combinations, though re- 
maining the same in quantity ; for, as far as we can 
tell, no atom of the materisd universe is ever lost, 
through all its multiplied transformations. The 
science which takes cognizance of the laws by which 
such changes are wrought is called Chemistry. 

2. The substances thus wrought upon are either 
inorganizedj — as stones, earths, &c. ; which are 
without any internal mechanism for effecting such 
changes ; or organized^ as plants, animals, &c., which 
are possessed of a systematic mechanism for attract- 
ing and assimilating other substances, and effecting 
constant change in their own constituent parts. 

3. All substances, whether organized or inorganized, 
are resolvable into certain elements ; — that is, sub- 
stances which, as far as we know at present, contain 
only one kind of matter. These are supposed to be 
about fifty-five,* of which four chiefly contribute to 

* These consist of the metals, in number about forty-three, 
and twelve other substances more difficult to characterize, i. e, 

I. Oxygen. 2. Chlorine. 3. Iodine. 4. Bromine. 5. Fluorine. 6. 
Hydrogen. 7. Nitrogen t 8. Sulphur. 9. Selenium. 10. Phosphorus. 

II. Carbon. 12. Boron. Brandos Man, qf Chem, p. 360, 5th ed. 
Silicon, or the basis of flints, is by some reckoned as a metal^ 
by others as one of the substances allied to Boron, &c. 



8 



INTRODUCTION. 



the formation of organized matter, though about eight 
more enter into it in small proportions. 

4. All material substances are conjectured to be 
composed of indefinitely small atoms which are capa- 
ble of being more or less separated under different cir- 
cumstances ; and thus all are considered as susceptible 
of three forms*—*, c, solid, in which they are so closely 
pressed together as to resist our touch : — ^liquid, in 
which being less compact, they yield to it : — aeriform, 
in which they are so widely separated as nearly to 
elude it. Thus, most metals, at a sufficiently high 
temperature, first become fluid, and at an increased 
degree of heat pass oflf in vapor. ■ 

5. All elementary substances combine in definite 
proportions; as 1 to 1, — 1 to 2, — 1 to 3, &c.* If, 
on mixing two substances, there be more than enough 



* In the course of this work the definite quantity of any 
substance capable of uniting with another substance, will be 
termed a proportional or equivalent part, whatever its bulk or 
weight may be. The proportion of hydrogen which unites with 
oxygen to form water is generally assumed as the unit, hydro- 
gen being the lightest known substance; and the following 
diagram may then be considered as representing the relative 
bulk and weight of one proportional part of hydrogen and one 
of oxygen. 



Hydrogen. 
1. 


Oxygen. 

8. 





i. e, the same bulk of oxygen would weigh 16 times as much as 
hydrogen does. Thus half the bulk and eight times the weisht, 
forms the definite proportion in which oxygen unites with hydro- 
gen in the formation of water. 
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for one proportion and not enough for the next, the 
surplus remains uncombined. 

6. All elementary substances have a certain dispo- 
sition to unite with other substances, which is called 
chemical affinity : and when to two substances already 
in combination, a third is presented for which either 
of the first has a greatp attraction, it quits its former 
companion and passes into combination with the new 
one, leaving the first free.* The combinations thus 
formed, whilst their union remains unbroken, may be 
considered as compound atoms, which are capable of 
entering into other combinations. As, for instance, 
an acid, which is a compound of two elements, has 
a strong afiinity for an alkaline base, which is also 
a compound of two elements. Their combination 
forms a third substance, unlike either ; yet from it 
the original compounds may be recovered. In some 
eases &ese original compounds are decomposed with 
great difficulty. 

7. Chemical combinations as well as their decom- 
position are mainly efiected through the influence of 
an agent whose mode of action is as yet in some 
degree unknown. We call it electricity. If a glass 
tube, or a piece of sealing wax be rubbed, the first 
with a warm dry silk handkerchief, or the second 
with a warm dry flannel, they will be found, whilst 
thus excited, to possess the power of attracting light 
bodies, such as feathers, &;c. ; but as soon as the 
feather has been in contact with the glass or the 
sealing wax, if again brought near, it will be steadily 
repelled; for the excited body has communicated 
its excitement to the feather, and it is a law of 
electricity that bodies similarly excited repel each 

* This action was formerly called, after Bergman, elective 
affinity. 
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other » The etectricity of glsss when robbed is post* 
tive,* and the feather by contact has become posi- 
tivdy electrified. It will now be attracted by the 
sealing wax in which the nibbing has excited negap 
tire electricity : for bodies differently electrified at* 
tract each others and in like manner a feather which^ 
by contact with the sealing wax, has acquired negaF- 
tive electricity, will now fly from the body which 
first excited it, and be attracted by the different 
electricity of the glass. If, after having tried this 
experiment, the feather be brought near either the 
silk or flannel rubber, it will be found to approach the 
silk, if it flies from the glass; and the flannel, if it 
flies from the sealing wax, and vice versa; thus show* 
ing that in case of friction^ the rubber and the sub* 
stance rubbed will be differently electrified. If the 
above experiment be made in the dark, a pale light 
or sparks will be seen to issue from the excited sub* 
stances with a slight crackling noise. Upon a larger 
scale the same agency produces lightning, which is 
but a large electric spark passing horn one excited 
body to another dissimilarly excited. The mode 
in which clouds, electrically excited, attract or repel 
each other in spite of wind, is to be explained by the 
firsfrmentioned laws of electricity. 

8. If two metals, platinum and zinc, for instance, 
— ^be placed together alternately, so that at one side 
the platinum, at the other the zinc be outermost; and 
a wire be attached to each of the outside plates,— -as 
soon as the whole is brought into activity by some 
fluid which acts chemically on either of the metals, 
and at the same time connects them, the wire at- 
tached to the corroded metal, which in this case will 

* This was at first called vitreouSf and the negaUoi state ex- 
cited in sealing wax by friction resinom electricity. 
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be the zinc, will be found positively, whilst that 
attached to the nncorroded, which will here be the 
platinum, will be found negatively electrified. Whilst 
the wires remain in contact a sUent electric action is 
kept up in the circuit thus formed, which somewhat 
raises the temperature of the battery, as this system 
of plates is called, but is not otherwise perceptible ; 
but if the circuit be broken by removing the wires 
to a small distance from each other, then the action 
already going on in the wire communicates itself to 
the intervening particles of air, and light and heat 
are evolved so intense, if the battery be a powerful 
one, as to equal the sun in brilliance, and fuse the 
most refractory metals.^ 

* As the researches of Professor Faraday have thrown much 
new light on the subject of electricity, it may be useful here to 
explain the terms which he has adopted in his writings on the 
subject. Considering electricity as a force acting along a series 
of contiguous particles in one or another direction, he terms the 
respective ends of the wires electr-odes from oht a road or way. 
Then hypothetically assuming electricity to be a movement due 
to the contrary movement of the earth, he considers this move- 
ment to be communicated in the same course with that appar 
rently followed by the sun ; and from aiu up, i. e., the sun's ris- 
ing, and xatu downy i. «., ^e sun's setting, he forms an-ode and 
cath or raUier kath-odey to express the respective parts of the 
dielectrics i. e*, the substance acted upon by electricity : the 
anode being the part at which electricity may be said to enter 
the dielectric, the kathode that at which it leaves it. The anode 
therefore is that part of the dielectric which is nearest the zinc 
or positive wire, and therefore according to the law of elec- 
tricity it will itself be negative ; while the kathode, being near- 
est the platinum or negative wire, will be positive, and transmit 
the action. Bodies capable of decomposition by electric action, 
he terms electro-lyteSy from Xii« dissolve; and the component 
parts of these bodies he terms ions, from tat a thing that goes, 
and as there are certain classes of substances which show them- 
selves at the anode, and others at the kathode, he terms these 
an-ions or kat-ions according to their natural tendency. Thus 
water, being decomposed by electric action, the oxygen will 
show itself at the zinc wire : the water surrounding that wire 
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9. Ify when a galvanic battery* is thus excited, the 
two electrode wires be plunged into water, bubbles 
will be seen to arise ; if then glass vessels capable 
of receiving the gas thus disengaged be placed over 
the wires, it will be found that oxygen gas has passed 
off from the positive, and hydrogen from the nega- 
tive wire : the water gradually diminishes, and die 
whole is at last decomposed into its elements ; the 
oxygen occupying exactly half the space occupied 
by &e hydrogen and weighing eight times as much. 
In this manner all substances composed of only two 
elemental partSj seem capable of separation by elec- 
tric actiont as long as they are in a fluid state. 

ie the anode of the dielectric, therefore ozjgen is an an-ion, 
and in its nature negative ; the hydrogen is evolved at the pla- 
tinam or negative wire : tiie water round that is the kathode ; 
and hydrogen is accordingly by nature a kat-ion. Oxygen, 
chlorine, acids, &c., are an-ions; combustible bodies, most 
metals, alkalies, and bases are generally kat-ions. 

* This arrangement of electric force is sometimes called a 
galvanic battery, sometimes a voltaic pile ; from the names of 
the discoverers of this form of electricity ,---Galvani and Volta. 

t In explanation of this fact Professor Faraday proposes a 
theory so consonant with all the phenomena, and so simple at 
the same time, that it is impossible not to receive it as the 
truth : for it has the stamp of every true law of nature, power 
and simplicity. " Electro-chemical decomposition," he says, 
" appears to me to be produced by an internal corpuscular 
action,^^ as thus : 

b a 
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« The effect," he says, « is considered as essentially dependent 
upon the mutual chemical affinity of the particles of opposite 
kinds. Particles o a fig. 1, could not be transferred or travel 
from one pole N towards the other P unless they found particles 
of the opposite kind h h ready to pass in the contrary direction : 
for it is by virtue of their increased affinity for those particles. 
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Chloride of silver, for instance, when fused will 
evolve chlorine at the positive wire and brilliant 
metallic silver at the negative.* Compounds of a 
more complex nature sometimes resist voltaic action 
and sometimes are decomposed by a secondary action 
arising from the affinity of some of the parts for 
the fluid or the metals of the battery. 

10. The source of voltaic electricity is the chemi- 
cal action of the oxygen of the connecting fluid on 
the metal which by its position is positive. Thus 
much is proved; but how the chemical, or electrical 
force which appears to be almost identical with it, 
acts on or by the particles of matter, remains still a 
subject for farther investigation; for though natural 
organs, as in the gymnotus and the torpedo, magnetic 
force, electricity produced by friction on a glass 
cylinder, and lightning, are all identical with voltaic 
electricity in their effects, their causes remain as yet 
more obscure. The magnetic power communicated 
to a piece of common soft iron by a helix, t. 6., a 
spiral coil of copper wire wound round it, as long 
as this wire forms part of a voltaic circuit, — seems 

combined with their diminished affinity for such as are behind 
them in their course, that thej are urged forward : and when 
any one particle a fig. 2, arrives at the pole, it is excluded or 
set free, because the particle h of the opposite kind, with which 
it was the moment before in combination, has, under the super- 
intending influence of the current, a greater attraction for the 
particle i which is before it in its course, than for the particle a 
towards which its afiinity has been weakened," — In proof of 
this may be giren the fact that many substances which either do 
not conduct electricity at all, or very feebly, in a solid state, con- 
duct freely, and generally with a decomposition of the con- 
stituent parts, when made liquid. Faraday^s Experimental iZe- 
searches in Electricity, 4th and 6th Series. See also Davy^s 
Elements qf Chem. PhU,, p. 487. 
* Faraday's Researches, 8th Series. 
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to indicate some natural polarity in the particles of 
matter which shows itself as soon as some moving 
cause has placed them in the requisite position; for 
the magnetism ceases as soon as die circuit is broken 
by disconnecting either end of the wire from the 
battery:*— but as this is no place for hypothesis, the 
reader must seek for information on this head else* 
where. 

11. The elementary substances which form the 
chief ultimate constituents of organic matter, are 
Carbon^ Hydrogen, Nitrogen,* or as it is sometimes 
called, Azote, and Oxygen: besides these, small 
portions of Sulphur, Phosphorus, Chlorine, Iodine, 
and a few of the metals enter occasionally into 
oiganic compounds. Of these. Oxygen, Chlorine, 
Iodine, Sulphur, Phosphorus, Nitrogen, and Carbon 
belong to the class of An-ionst— -the metals belong 
chiefly to that of Kat-ions, as does Hydrogen, if we 
may judge from the place it takes when water is 
decomposed. 

12. Oxygen is the most generally diffused of all 
these elements, and performs the most important 
part in nature : for besides constituting a large part 
of the atmosphere which surrounds the earth, it eii- 

* The experiments of Mr. Enoz,* if confirmed by further 
examination, will remove nitrogen from the class of elementary 
substances. Sir H. Davy snspected that it had a metallic base 
from the property which ammonia (a compound of nitrogen and 
hydrogen) possesses of forming an amalgun with mercury when 
submitted to voltaic action in contact with that metal, and from 
finding occasionally on decomposition more hydrogen than en- 
ters into the composition of ammonia. Mr. Knox has decom- 
posed nitrogen into silicon and hydrogen. Silicon probably, 
though never yet reduced, is a metallic oxide. 

t Thomson on Heat and Electricity, p. 438, 2d Edit. 

• Transactions of the Royal Irish Academy, for 1841. 
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ters into the compoaition of almost all the minerals 
found on its surface : — in silica, which is a compo- 
nent part of a vast many of them, it forms half the 
weight of that earth. In an isolated state it is a 
gaseous body without taste or smell ; in combination, 
if in laige quantity, it produces an acid ; thus sul- 
phuric and nitric acids are formed by the union of 
a large proportion of oxygen with sidphur or with 
nitrogen. In a less proportion it forms non-acid 
compounds, termed oxides. One of these we are 
familiar wiih in the shape of rust or oxide of iron, 
which is formed by the action of the oxygen of the 
air or the water on ^e metal. The earths are chiefly 
oxides of metals. It combines rapidly with carbon, 
giving out heat. 

13. Hydrogen has a strong affinity for oxygen, 
with which it unites to form w^ter. The whole 
process of decay depends on this affinity, sis well as 
many of the processes for the nutrition of plants. 
Hydrogen, when in the state of gas, is very combus- 
tible, and is the lightest body known, but it is never 
found in an isolated condition. 

14. Nitrogen is very indifferent to other sub- 
stances, and apparently reluctant to enter into com- 
bination with diem. When forced by circumstances 
to do so, it seems only to remain combined by a 
sort of indolence of nature,^ and is easily separated 
again. Thus in plants and other organized bodies, 
the moment that it is released from the control of 
the vital power, it assists decay by escaping from 

* If, aa before noticed, nitrogen be a compound, this pecu- 
liarity is explained ; for all bodies formed of compound atoms 
are more easily decomposed than those which are more simple 
in their formation. In this case silicon being an an^ion, and 
hydrogen a kat^ion, its indifference to other substances is not 
wonderful. 
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the compounds of which it formed a constituent 
part. 

15. Carbon has a very considerable range of affi- 
nity. It unites with oxygen in two definite propor- 
tions, and thus forms two different gaseous com- 
pounds, t. e., carbonic acid, and carbonic oxide. 
The first of these is emitted in immense quantities 
from many volcanoes and mineral springs, and is 
produced by the combustion and decay of organ- 
ized matter. In absolute purity carbon constitutes 
the diamond: it is more commonly seen mixed 
with other substances in the form of charcoal, as 
well as in the mineral called plumbago or black 
lead,'of which, in the purest specimens, it forms nine- 
tenths. 

16. Chlorine at all common temperatures and 
pressures is a gaseous fluid. It is reckoned as yet 
among simple substances, and is found in combina- 
tion with soda in common salt. It combines with 
oxygen and forms acids.* Iodine is a soft friable 
substance, which evaporates easily. It is obtained 
firom sea weed and spunge, and in small quantities 
from sea water. Like chlorine it unites both with 
oxygen and hydrogen, and forms acids. Phospho- 
rus is found chiefly in organized bodies : it inflames 
readily, unites with oxygen and forms acids ; and is 
found in nature combined with lime or with mag- 
nesia. For chemical purposes it is obtained firom 
calcined bones. Sulphur is well known. The me- 
tals or rather their oxides, combine with acids and 
form salts. 

17. " The substances which constitute the prin- 
cipal mass of every vegetable are compounds of 
carbon, with oxygen and hydrogen in the proper 

* It unites with hydrogen to form muriatic acid. 
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relative proportions for forming water. Woody 
fibre, starch, sugar, and gum, for example, are 
such compounds of carbon with the elements of 
water."* In other substances the oxygen is in ex- 
cess, and to this class belong the chief of the organic 
acids found in plants. In others the hydrogen is in 
exc'ess ; such are the volatile and fixed oils, and the 
resins. 

18. The juices of all vegetables contain organic 
acids, generally combined with inorganic basest or 
metallic oxides. All acids, whether oiganic or in- 
organic have a tendency to unite with alkaline bases, 
and thus form neutral saline compounds. These 
combinations, whatever be the base, are always 
effected in definite proportions : that is, one equi- 
valent of an acid always unites with one or more 
equivalents of a base. Thus one proportion of 
potash unites with one proportion of sulphuric acid, 
and forms sulphate of potash ; or witii two pro- 
portions of the same acid, and forms bisulphate of 
potash : the potash itself being a metallic oxide :-— 
(of potassium.) 

19. '' Nitrogen is an element of vegetable albumen 
and gluten : it is a constituent both of the acid and 
what are termed the indifierent substances of plants, 
as well as of those peculiar vegetable compounds 
which possess the properties of metallic oxides and 
are known as organic bases." Estimated by its 
proportional weight, nitrogen forms only a very small 
part of plants ; but it is never entirely absent from 
any part of them. In animal bodies it is found in 
much larger proportion. 

* Liebig, Agric. Chem., p. 6. 

t Thus called because when combined with acids they form 
the base of a new substance. 
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20. The ordinary constituents of atmospheric air 
may be considered to be : — 

By measure. By weight. 

Nitrogen 77-6 75-55 

Oxygen 21 23-32 

Aqueous vapor 1-42 1*03 

Carbonic acid 0-08 0-10 

Extraneous matters, however, occasionally find their 
way into the atmosphere : in London traces of sul- 
phurous and sulphuric acid are observable, and also 
of sulphate of ammonia;* and, during a storm, 
nitric acid may be formed from the combination of 
the oxygen and nitrogen of the air effected by elec- 
tric action. Near the sea traces of salt may be 
found in it, which sometimes is deposited on the 
leaves of vegetables. Generally speaking, however, 
Ae above proportions remain unaltered, except in 
confined situations, notwithstanding that the innu- 
merable animals which respire atmospheric air re- 
turn a volume of carbonic acid equal to that of the 
oxygen in the air absorbed ; ; the nitrogen being ex- 
pired at the same time unaltered ; — notwithstanding, 
too, that carbonic acid is one of the ultimate pro- 
ducts of animal and vegetable decay; and that im- 
mense quantities of this gas are emitted from the 
depths of the earth in volcanic districts. — Whence 
comes the oxygen which maintains a constant pro- 
portion in the air ? and how is this abundance of 
carbonic acid disposed of? — In order to answer 
these questions the already noticed constituent parts 
of plants should be taken into consideration. They 
are found by experiment to evolve a much larger 
quantity of oxygen during the day, than at any 
time enters into their constituent parts ; it is there- 

* Brande's Man. of Chem., 5th ed., p. 452. 
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fore clear that this substance must be derived firom 
some other source. The elements of vegetable 
matter are mainly carbon with hydrogen and oxy- 
gen in the proportions which form water : and the 
nourishment of plants must be drawn from the 
atmosphere through the leaves, or from the soil 
through the roots. The quantity of vegetable 
matter produced on 26,910 square feet of forest, 
meadow, or arable land, yields from 1109 to 1124 
lbs. of carbon :* a quantity so large that were it 
taken annually from the soil, and, as is usually the 
case, only a small part of it returned in manure, 
the proposition of this element would be sensibly 
decreased in the course of culture : but chemical 
analysis has proved the reverse of this to be the 
fact. It remains clear then that the larger part of 
the carbon found in plants does not come from the 
soil — and if the researches of Liebig are not alto- 
gether fallacious, we must look for the source of it 
in the atmosphere, where it exists in the shape of 
carbonic acid. Now carbonic acid contains one 
proportional part of carbon and two of oxygen : 
hence, in the process of assimilating the carbon 
for the growth of the plant, two proportionals of 
oxygen are constandy liberated. Furthermore, 
the elements of water are, one proportional of 
hydrogen and one of oxygen, and as hydrogen 
nowhere exists in a separate state, those plants 
which possess an excess of this element must have 
derived it from the decomposition of water, and 
they will thus have liberated a further portion of 
oxygen. Growing plants, therefore, are the constant 
purifiers of the air, which they render fit for respi- 

* Liebig, Ag. Chem., p. 19. Sir Humphrey Davy entertained 
the same opinion as to the function of plants in balancing the 
state of the atmosphere. Y. £1. of Chem. Phil., p. 234. 
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ration by absorbing the carbonic acid gas which it is 
charged with, and restoring its oxygen disengaged 
from carbon, which latter substance is retained and 
assimilated for the nourishment and growth of the 
plant. 

21 . One interesting observation here presents itself 
and deserves to be noted. It is a matter of certainty 
that when Moses was recording the order of creation, 
the only writer, be it observed, whose cosmogony 
presents this order: — ^he must have been entirely 
ignorant of the sciences which now enable us to 
trace it with some degree of confidence. Let us 
consider the apparent course of creation as these 
sciences,— chemistry and geology — ^present it. From 
the seething matter of volcanoes, carbonic acid, com- 
binations of ammonia in ft gaseous form, chiefly car- 
bonate of ammonia, and aqueous vapor are evolved,* 
i. e., gases composed respectively of carbon and oxy- 
gen, and hydrogen and nitrogen, or a combination of 
both,t but none of them capable of maintaining ani- 
mal life ; and steam, which is a compound of oxygen 
and hydrogen. Plants sprout from the earth, and 
find nourishment for the most luxuriant growth in 
the gaseous products of the heated mass. The 
remains of enormous ferns found among deep beds 
of coal, showing the latter to be the produce of a 
former vegetation, prove how immense a portion of 
vegetable matter was produced from gases which no 

* Neither oxygen, hydrogen, nor nitrogen is found in a sepa- 
Tate state in nature. 

t Carbonic acid is 2 proportions of oxygen. 
1 carbon. 

Ammonia is 3 hydrogen. 

1 nitrogen. 

Carbonate of ammonia consists of one proportion of carbonic 
acid and one of ammonia. 
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animal could have breathed. The absorption of car- 
bonic acid with the consequent return of a large 
quantity of pure oxygen to the atmosphere; the 
greater affinity of hydrogen for the oxygen thus pre- 
sented than for nitrogen, especially when heat acted 
in the decomposition of ammonia which would then 
set free its portion of nitrogen — ^brought the atmo- 
sphere apparently in the course of time to its present 
composition, and animak then stepped forth upon 
the earth, to breathe the air, and consume the food 
already prepared for them. Such is the account 
which science would give; it differs in nothing from 
that of Moses. 

22. But though the use and interest of chemistry 
be great, even whilst taking cognizance only of inor- 
ganized nature, it assumes higher ground when it 
enters upon the inquiry into the laws which regulaike 
organized bodies . We there behold operations going 
on which no human art can imitate, though they are 
evidently in accordance with the known properties 
of inorganized matter. We see one force after 
another added, which does not arise out of any 
action of the former ones, yet harmonizes with them 
tiU, if candid, we are compelled to acknowledge that 
these superadded forces which we can neither create 
nor control ; — which chemical affinity so far from con- 
trolling, at times yields to, though still unsuperseded — 
must spring from another and a higher source ; — 
from an Intelligence, in short, which, having given 
laws to matter in the first instance, knew how to 
make those laws available to nobler purposes than 
the mere crystalization of a rock or even the co- 
herence of a planet. It is in these higher operap 
tions that we shall now trace the course of chemical 
action. 
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PLANTS AND THEIR NOTTRISHIIENT. 

23. 

In the ovum of the animal and the seed of the 
plant there is a germ of organism, which, under 
certain circumstances, is brought into activity ; and 
by absorbing and assimilating substances proper for 
its nourishment, fresh parts are added, and growth 
ensues. The greater portion of the ovum, or seed, 
consists of substances, which, when the necessary 
conditions of warmth, moisture, &c., exist,* are ab- 
sorbed and decomposed in the minute vessels of the 
germ. From the fluids thus generated fresh matter 
is deposited, which, being permeated by the fluid amid 
which it is formed, necessarily assumes a cellular or 
tubular form. The organism having now assimilated 
the whole substance of the seed, Sie radicle bursts 
the skin already softened by moisture, and seeks 
fresh nourishment in the earth, while the seed leaves 
push upwards to seek the like from the air. The 
farther growth of the plant must of course depend 
on the quantity of substances suited to its increase 
which lie within its reach ; and the whole art of cul- 

* During the germination of plants electricity is evolved — the 
carbonic acid disengaged is found to be charged with positive 
electricity, exactly as in the case of combustion-. The seeds 
themselves in consequence become negative. V. Thomson on 
Heat and Elect., pp. 445-576. They germinate better when con- 
nected with the negative extremity of a voltaic battery than with 
the positive ; for the alkalies requisite to their growth acoumulate 
around the negative electrode. 
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ture consists in affording the young plant this food; 
for as no elementary substance can be generated^ but 
is only asaimilated by organism, it is necessary that 
these elements should be presented to it in sufficient 
quantity. The exact nature of the power which 
regulates these processes, and which we term the 
vital force, is unknown to us as yet. We know that 
it controls the chemical affinities of inorganic sub- 
stances so far as to hold some in combination which 
would not otherwise unite ; and to decompose others 
which, under any other circumstances, are very diffi- 
culdy decompounded. Like other forces it seems 
to have a certain limit, and no sooner is its control 
removed or overpowered than the ordinary laws of 
chemical affinity resume their sway, and an entire 
dissolution of the organism takes place. 

24. It has already been observed that the elements 
of increase are derived from the soil and the atmo* 
sphere ; for, unlike the animal, which requires that 
its food shall be matter already organized, the vege* 
table draws its nourishment altogether from inor- 
ganized matter. We have seen that abundance of 
the nourishment requisite for the first vegetation might 
be obtained from the air, and it is remarkable that 
the remnants of this vegetation found in coal beds, 
show it to have consisted of such plants as have 
the largest extent of leaf, and the least of root; thus 
presenting an extended surface for the absorption 
and assimilation of the elements contained in the 
atmosphere. With the first developed leaf this pro- 
cess commences: during the day carbonic acid is 
absorbed and decomposed, pure oxygen being given 
out ; but during the night this process of decompo- 
sition, which has been excited by light and beat,* 

* Even among inonranized aubttances light is generally ne- 
cesiary to facilitate ue procen of decomposition. This is 
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eeases; and the carbonic acid which is absorbed, 
either by roots or leaves, is given out again unde- 
compounded. The oxygen of the air now resumes 
*it8 powerful chemical action upon the plant; mixes 
with its component parts, and forms acids.* A 
curious proof of this is afforded by the leaves of 
the Cotyledon ccdydniumy the Cacaiiaficoides and 
others ; for they are sour like sorrel in me morning, 
tasteless at noon, and bitter at night. The forma- 
tion of acids is effected during the night by a true 
process of oxidation: these are deprived of theif 
acid properties during the day and evening, and by 
the separation of a part of their oxygen are chang^ 
into compounds containing oxygen and hydrogen, 
in the same proportions as water, which is the com- 
position of all tasteless substances, or, as the day 
advances and more oxygen is separated) with an 
excess of hydrogen, which is the composition of all 
bitter substances.t Hence we may account for the 
greater quantity of acid in fruits ripened during cold 

g^eatlj Accelerated by the direct hot rays of the sun : in some 
cases the rapidity with which the change takes place under 
these circumstances is such as to occasion explosion, as in the 
case of chlorine and hydrogen. 

* Sir H. Davy found that acid and alkali might be obtained 
from a growing plant by makinff it a medium of communication 
between the two extremes of a yoltaic battery : wires from 
these extremities were plunged into two cups of distilled water, 
and the cups were united by means of a sprig of mint dipping 
into both. In ten minutes potash and lime appeared in the 
negatiye cup, while an acid was found in the positive cup.— F. 
Thomson on Heat and Electricity, p. 674. 

The action of weak currents of Electricity in many of the 
great operations of nature is only just beginning to be studied « 
much that is now obscure in the growth and assimilation of vege- 
table bodies will probably be found to have its origin in the 
different electric states produced by the sun's rays, or the varia- 
tions of the atmosphere. 

t Liebig, Agiic. Ch«iii«, p. 32. 



THEIR NOVBISHICENT. 35 

cloudy smnmersy when, from the lack of the sun's 
direct rays, the process of decomposition is com* 
paratively slow; or in those ripened artificially in 
winter, when there are fewer hours of daylight. 
Hence, too, as the nights grow longer, the alteration 
of color, and final dropping off of leaves:— 'the 
quantity of oxygen absorbed during the absence of 
^e sun, effects changes greater than the short, and 
often cloudy days of winter can remedy; less car* 
bon is assimilated, — the leaf loses its green color^— 
decay commences, — and it falls off.* 

25. Besides woody fibre, which consists of carbon, 
with hydrogen and oxygen in the proportion which 
forms water; starch, sugar, and gum, which are 
formed of the same elements, though with a less 
proportion of carbon ;— caoutchouc, wax, fat, and 
volatile oils, which consist chiefly of carbon and 
hydrogen ;-— plants contain other substances into 
which nitrogen enters as an element, and which are 
indispensable to the nourishment of the animals 
feeding upon them. ''These important products of 
vegetation are especially abundant in the seeds of 
the different kinds of grain, of peas, beans, and 
lentils ; and in the roots and juices of esculent vege^ 
tables. They exist, however, in all plants without 
exception. These nitrogenized forms of nutriment 
in the vegetable kingdom may be reduced to three 
or four substances, easily distinguished by their ex- 
ternal characters. When the newly expressed juices 
of vegetables are allowed to stand, a separation takes 

* Evergreen leares absorb less oxygen from the atmosphere 
than others. The leaves of the Bex aquifolium absorb only 
0-86 of their volume of oxygen gas in the same time that the 
leaves of the poplar absorb 8^ and those of the beech 9i times 
their volume. 
3 
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place in a few minutes. A gelatinous precipitate is 
deposited, which, when washed from the colorings 
matter, becomes a grayish white substance, which 
has been termed vegetable Jibrine. The juice of 
grapes is especially rich in this constituent: but it is 
most abundant in the seeds of wheat, and of the 
cerealia generally. It may be obtained from wheat 
flour, it is then called gluten, but the glutinous pro- 
perty belongs to another substance, present in small 
quantity which is not found in other cerealia. The 
second nitrogenized compound remains dissolved in 
the juice after the separation of the fibrine ; but the 
moment it is heated to the boiling point, it separates 
as a coagulum, which cannot be distinguished from 
that formed by the serum of blood, or the white of 
an egg when boiled in water. This is vegetable 
albumen. The third nitrogenized constituent of the 
vegetable food of animals, is vegetable caseine. It 
is chiefly found in the seeds of beans, peas, &c.; — 
is soluble in water, does not coagulate when heated, 
but is coagulated by an acid exactly in the same 
manner as animal milk."* The nitrogen which 
enters into these compounds is derived from the 
decomposition of ammonia, for the nitrogen of the 
atmosphere enters into no combinations, and passes 
oflf unaltered even when respired by animals. This 
ammonia is thrown out largely from volcanoes in 
the shape of carbonate, — that is, combined with car- 
bonic acid — and results also from the decay and con- 
sequent decomposition of animal and vegetable mat- 
ter. Though not readily detected in the atmosphere, 
its constant presence in rain water shows that it 
must exist there; but plants probably take it up 
largely through their roots also, 

* Liebig, Animal Chemistry, p. 45. 
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26. Though carbonic acid, water, and ammonia, 
are necessary for the existence of plants, because 
they contain the elements from which their organs 
are formed, other substances are likewise requisite 
for the formation of certain organs destined for es- 
pecial functions peculiar to each family of plants.* 
These are the salts formed by the combination of 
organic acids with metallic oxides or bases. Phos- 
phate of magnesia in combination with ammonia 
is an invariable constituent of the seeds of all kinds 
of grasses; it is found in the outer husk; and in the 
outer part of the leaves and stalk is found a large 
quantity of silicic acid and potash, in the form of 
acid silicate of potash.t Sulphate of lime| is found 
in clover, and nitrate of soda in barley; common 
salt is a very frequent ingredient in marine plants ; 
phosphate of lime is found in oats, and some other 
seeds, and nearly all vegetables yield traces of oxide 
of iron, and many of oxide of manganese.§ The sap 
of trees has generally been found to contain salts of ' 
lime and potassa. 

27. But besides these salts of mineral acids, which 
are absorbed from the earth in a state of solution, 
most plants, perhaps all of them, contain organic 
acids, all of which are in combination with bases, 
such as potash soda, lime, or magnesia. || — Now as 
we know that acids and bases always combine in. 
definite proportions, it follows that if the soil does 
not produce the base in sufficient quantity to saturate 
the acid, the plant cannot be in a healthy state. Hence 
it becomes necessary to choose particular soils for 

* Liebig, Agric. Chem., p. 90. t Liebig. 

X Gypsum. $ Brande. 

it Viz., the oxides of the metals, potassium, sodium, calcium^, 
and magnesium. 
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certain plants, or to supply the deficiency in th. 
soil by manure. To supply the silicate of potash, 
which is so needful to the stalks of the grasses, and 
especially of wheat, a sufficiency of potash and of 
silica must exist in the earth ; and the want of the 
former substance in sandy and calcareous soils, 
renders them unfiruitful in com and grasses, while 
turnips, and other plants which need li^e of it thrive 
exceedingly well. Argillaceous (clayey) soils gene- 
rally abound in potash, and accordingly are fruitful 
in grass and com. But even those wiU be exhausted 
of dieir potash by a recurrence of com crops, unless 
it be in some manner restored by carrying back the 
straw in the shape of manure. Of these crops wheat 
is the most exhausting; for though the ashes of wheat, 
barley, and oat straw, consist of the same substances, 
an hundred parts of wheat straw yield 15*5 parts of 
such ashes, while that of barley yields 8*54, and of 
oats only 4*42.* On the other hand beans contain 
scarcely any alkalies, buckwheat 0*09 per cent, 
only ; and they are equally poor in the phosphates 
of lime and magnesia. Lucem belongs to this latter 
class of plants. Beet, which contains little else than 
sugar, water, and a small quantity of cellular tissue, 
is one of those crops which consume scarcely any 
of the substances required by wheat.t 

* Liebig, Agric. Chem., p. 143. The learned professor re- 
cords that a melted vitreous mass was foupd in a meadow be- 
tween Heidelburg and Manheim after a thunder storm. This 

< mass was found on examination to consist of silicate of potash. 

. A flash of lightning had struck a stack of hay, and nothing was 
found in its place but the melted ashes of the hay. 

t << Beet root in 100 parts contains about 89 parts water, and 
11 parts solid matter, which consists of from 8 to 9 per cent, 
sugar, and from 2 to 2^ per cent, cellular tissue. Sugar contains 
42*4 per cent., — cellular tissue 47 per cent, of carbon." — LuMg, 

.Agric. Chem,,^. 18. 
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28. It has been' proved by experiment that the 
substances received into the sap, and distributed 
into the different parts of plants for their renewal or 
increase, must be in a state of solution-^', e., either 
liquid or aeriform. This is owing to the minute- 
ness of the vessels whose mouths, thickly set over 
^e roots and leaves, act as a sponge, and absorb 
whatever fluid comes within their reach, but which, 
like a sponge, are unable to receive any solid even 
in the state of the finest dust. These fluids are 
received indiscriminately; are there decomposed, 
and, as it were, selected by the organs through 
which they are transmitted, and all useless portions 
of them rejected again by the roots, or exhaled 
through the leaves. This excrementitious matter 
in time accumulates vound the roots, to the exclu- 
sion of proper nourishment: hence the benefit of 
digging hops, &c., which removes the excrementi- 
tious matter and supplies fresh soil ; yet notwith- 
standing this, after a time it is found that the soil 
becomes so impregnated with them as to be unfit 
for the growth of this species of crop, though ex- 
ceedingly fertile for a difierent one. Fruit trees 
which have ceased to bear well, may be again 
made fruitful by removing the earth round the 
roots, and replacing it with fresh soil ; and practi- 
cally it is known that where a tree has died, it is 
needM to subject the spot to a course of digging 
and tillage ere another is planted, or the young plant 
will not thrive. 

29. In some cases the substances thrown oflf by 
the roots are not rejected merely in the same state 
as received ; they have entered into fresh combina- 
tions, and flius present themselves in the form of 
extractive matter, sometimes resinous and acrid, in 
which case probably an excess of hydrogen has 
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contributed to their formation;' sometimes mild, 
resembling gum, which latter, though its ultimate 
elements are those of woody fibre, t. 6., carbon and 
water, yet contains a less quantity of carbon. Trees 
whose wood is very solid, and which consequently 
appropriates much carbon, frequently throw out gum 
from the bark : it is probably in that case a residu- 
ary compound. These excrementitious substances, 
though useless and even poisonous to the plant 
which has thrown them off, may in some cases af- 
ford nourishment to plants of a different kind ; and 
this is the cause why the alternation of crops has 
been found practically useful. This again has been 
found by experiment. The water in which plants 
of the family of the Leguminosm* grew acquired a 
brown color. Plants of the same species placed in 
water impregnated with these excrements were im- 
peded in their growth, and faded prematurely ; 
whilst, on the contrary, com plants grew vigorously 
in it, and the color of; the water diminished sensibly ; 
so that it appeared as if a certain quantity of the 
excrements of the Leguminosas had really been 
absorbed by the corn plants."t But even if not 
absorbed, these vegetable excrements, which neces- 
sarily contain a considerable portion of carbon, will 
in the course of tillage be exposed to the action of 
th^ atmosphere, the oxygen of which will soon con- 
vert carbon into carbonic acid, and hydrogen into 
.water; and thus, in the course of a few years, they 
may again be a source of fertility. Unslacked 
lime, by hastening the decomposition of vegetable 
matter, assists this process ; itself absorbing a por^ 

* Podded, such as peas, beans, &c. 
t Liebig, Agric. Chem., p. 153. 
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tion of the carbonic acid thus generated, and again 
becoming a carbonate.* 

30. The decay of vegetable matter generally 
yields a substance which has been termed humus : 
it consists mainly of carbon, and when exposed to 
the action of the atmosphere its surface becomes 
oxidized, and carbonic acid is generated. In care* 
fill tillage, whatever portions of this substance may 
be contained in^the soil, are in turn exposed to the 
air, and give off a portion of their carbon in this 
manner ; thus contributing to the nourishment of the 
plants growing within its reach — ^for carbonic acid 
gas being soluble in water it is absorbed by the 
roots along with the moisture of the earth. As the 
oxygen can act only on the surface however, its 
decay is slow ; thus it remains as a store from which 
a certain portion of the nutriment of plants may be 
obtained by diligent culture : otherwise, unless the 
soil should be one which the air easily permeates, 
it remains inert. — ^It can only be made available by 
the presence of oxygen. As charcoal has the same 
property of forming carbonic acid, it has been found 
serviceable, when powdered, in promoting the growth 
of plants. 

31. We have seen that the excrementitious mat- 
ter thrown off by the roots of plants is of two kinds 
*— *in the one case it consists merely of inorganic 
substances which cannot enter into the organism of 
&e plant, and may be considered as undigested 

* The limestone or chaUc from which lime is obtained is it- 
self carbonate of lime, t. «., the oxide of lime, formed by the 
action of the oxygen of the atmosphere on the metal calcium, 
combined with carbonic acid. The carbonic acid is expelled by 
heat, and oxide of calcium is again produced, but this has a 
great affinity for water and for carbonic acid so that it quickly 
passes into fresh combinations. 
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matter : thi8» though useless to one kind of plant may 
be needed by another. In the other case it has en* 
tered into combination and produced matter which 
may be decomposed, and again made available to 
the same kind of plant in the shape of humus. How 
soon this decomposition shall take place depends 
on the nature of the soil, but we may take it as a 
general rule that it will be hastened by alkalies, 
which, if there be any acids present^ will unite with 
them and form soluble salts, leaving behind the 
other matters, which consist chiefly of carbon. No 
manure will make a soil fit for the growth of the 
same species of plant till this decomposition has 
taken place, and sometimes this is not till after a 
lapse of some years. 

32. l*he production of coal beds has been the 
result of this process of decay under peculiar cir- 
cumstances. Woody fibre and parts of plants hav 
ing been found in it in different stages of decom- 
position, leave little doubt as to its origin ; and as, 
wherever moisture is present, oxygen is so too, 
there would be a continued evolution of carbonic 
acid gas from vegetable matter in a state of decay 
till all the oxygen was consumed; but as two pro- 
portions of oxygen to only one of carbon are re- 
quired to form this gas, a considerable portion of 
carbon must remain, as well as the hydrogen which 
had been in combination with the oxygen, while 
both those elements existed in the form of water. 
The results of a chemical analysis of canel coal 
from Lancashire justifies this assumption. 24 pro- 
portions of carbon and 13 of hydrogen are found 
in it, but no oxygen.* The accumulation of car- 
bonic acid gas in mines, wells, caves, &c., is in many 

* Liebigy Agric. Cliem.> p. 360. 
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instances the result of this vegetable decomposition 
still going on.^ It is well known that the gas pro- 
duced by distillation of coal contains a considerable 
proportion of hydrogen, which having little affinity 
for carbon quits it easily. It was a component part 
of the water always found in woody and vegetable 
matter, and was left behind when the oxygen united 
with the carbon to form carbonic acid. The fire 
damp of mines, like the gas obtained by distillation, 
consists mainly of carburetted hydrogen. Bituminous 
substances have the same origin ; they consist merely 
of carbon and hydrogen.! 

33. The nourishment to be afforded to plants may 
now be easOy summed up. They require a large 
supply of carbon in solution generally found in the 
6bq>e of carbonic acid; of hydrogen and oxygen 
chiefly received in the form of water ; of nitrogen 
derived firom ammonia, either existing in a gaseous 
form in the air, or dissolved in the rain water which 
impregnates the earth round them with its elements : 
•—of potashi soda, lime, magnesia, silica, iron, and 
manganese, with phosphorus and sulphur in the 
form of acids forming neutral compounds, chiefly 
with the above named bases. The art of culture 
consists in restoring or affording these substances to 
tiie 8oil — ^for the air we are unable to impregnate by 
any agency of ours ; — and in proportioning the al* 
lowed growth of the tree or vegetable to the quantity 
of nourishment at our command. A tree will not 
form blossoms and fruit unless it has a surplus of 
nutrimenir— it will, therefore, form none if all the 
carbon it can derive from the carbonic acid around 

* Professor laebig conjectures that the ciystalization of the 
diamond may be effected in the course of this kind of decom- 
position. 

t Brando. 
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it, whether in the soil or air, be consumed in the 
formation of the woody fibre of very numerous 
branches:— the removal of a few of these in the 
spring causes an immediate surplus ; and hence the 
pruning of fruit trees makes them bear more abund- 
antly. 

84. It has already been noticed that silicate of 
potash is a necessary ingredient in the stalks of 
grasses or com;-— that phosphate of magnesia or 
phosphate of lime is no less needful to the husks of 
the seed; — ^and that there are other substances, which 
form their chief nutritive qualities, into which nitro- 
gen must enter largely. — ^A farmer who has attended 
to this will notice if his com appear weak in the 
stalk, and will endeavor to supply the first of these 
substances : it will be found in the decomposition 
of straw ; it may be even obtained in mass under 
the title of soluble glass. If the ears be small and 
insufficient, the phosphates may be supplied from 
bone dust, which consists mainly of the phosphates 
of lime and magnesia,* or from bran which has 
been used in print works, which contains these phos- 

* « The manure of an acre of land with 401b« of bone dnst 
is sufficient to supply three crops of wheat, cloTer, potatoes, 
turnips, &c., with phosphates. But the form in which the^ are 
to be restored to a soil does not appear to be a matter of mdi^ 
ference. For the more finely the bones are reduced to powder, 
and the more intimately they are mixed with the soil, the more 
easily they are assimilated. The easiest mode of effecting their 
division is, to pour over the bones in a state of fine powder, 
half their weight of sulphuric acid diluted with three or four 
parts of water, and after they have been digested some time, to 
add one hundred parts of water, and sprinkle this mixture over 
the field before the plough." Liebig. Asric. Chem., p. 173. 
It must be remembered that when sulphuric acid is to be 
diluted, the acid must be slowly adde4 to the whole quantity of 
footer, or a degree of heat wUl be generated which may bd 
mischievous. The corrosive nature of sulphuric acid render* 
great caution needful in the use of it. 
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phates, after it has served the purpose of the maun* 
factarer; or from the excrements of animals which 
have been fed upon com.* The nitrogenized pro* 
ducts must be increased by a supply of ammonia, 
and this may be gained in different ways. All ani- 
mal excrements contain it:t the decay of animal and 
vegetable matter affords it in notable quantity; and 
gypsum (sulphate of lime is sometimes exceedingly 
useM in fixing these ammoniacal compounds thus 
formed, no less than that which is found in rain water. 
" The carbonate of ammonia contained in rain water 
is decomposed by gypsum, soluble sulphate of am- 
monia, and carbonate of lime, are formed; and this 
salt of ammonia possessing no volatility, at common 
temperatures, is consequently retained in the soil. 
All the gypsum graduaUy disappears, but its action 
upon the carbonate of ammonia continues as long as 
a trace of it exists."f If gypsum be strewed on the 
I , — 

* Five hundred grains of horsedung on being subjected to 
chemical analysis were found to contain :^- 

Water 357 . 

Vegetable fibre and animal matter 135 . 

Silica 3 . 2 

Phosphate of lime . 4 

Carbonate of lime 1 . 5 

Phosphate of magnesia and soda 2 . 9 

500 . 

t It should, howcTer, be noticed, that the extremely volatile 
nature of this substance leads to its almost immediate escape 
into the surrounding atmosphere; and thus, when manure of 
this kind is laid in a heap, and turned, as is the practice with 
farmers, this most valuable constituent part is almost entirely 
lost. 

t Liebig, Agric. Chem., p. 85. It must, however, be remarked, 
that gypsum requires water to produce its effects. — Liebig recom- 
mends a salt more easily soluble in very dry land—- chloride of 
calcium, for instance. In England, however, the winter's rain 
will generally supply moisture enough. 
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flooTB of Stables it has the same effect: by decom- 
posinf the ammoniacal salts which are fonned, and 
which form the disagreeable odor by their constant 
volatilization, it fixes them as sulphate of ammonia, 
and thus no part of the manure is lost; and this can 
afterwards be carried out upon the land. It has the 
fiirther effect of destroying the unpleasant odor; for 
1h.ese odors, in this, as in other cases are the result 
mainly of volatile ammoniacal compounds. Where 
grasses are scanty in leaf, a larger supply of potash 
will generally increase the crop ;— and this substance 
will be found abundantly in wood ashes— in the 
excrements of the cow and sheep, which contain 
but little nitrogen ; — ^and of course it may be sup- 
plied from the potash of commerce. If it be sus- 
pected that there is a want of carbon, powdered 
charcoal may be shewed on the soil: this will be 
found usefol in heavy soils ; coal ashes, too, or burnt 
earth, or fine gravel, will act mechanically on such 
soils, by dividing and making them permeable to the 
atmosphere, and thus increase their fertility. Chalky 
soil might be improved by pouring dilute sulphuric 
acid upon it, which by converting the chalk (car- 
bonate of lime) into gypsum (sulphate of lime) would 
create this useful substance upon the spot. It will 
follow from what has been said that the only use of 
fallowing ground, exclusive of the mechanical one 
of destroying troublesome weeds, consists in the 
opportunity it affords of turning up fresh surfaces 
to the action of the atmosphere, and recruiting its 
nitrogen by the rain water which falls on it. It may 
therefore be a matter of calculation to the farmer, 
whether he may not find the manure requisite to 
supply the place of this less costly than the loss of 
a crop. 

35. Besides the nitrogenized products already 
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mentioned, there are in plants other compounds 
destined to play an important part both in the sup« 
port of graminivorous animals, and in the reproduc- 
tion of Qie plant itself. '^ A new and peculiar pro* 
cess of vegetation ensues in all perennial plants after 
the complete maturity of their fruit. The stem of 
annual plants, at this period of their growth, Incomes 
woody, and their leaves change in color;— p they 
have no further increase to provide for:— -the leaves 
of trees and shrubs, on the contrary, remain in ac- 
tivity until the commencement of winter; but after 
August they form no more wood; all the carbonie 
acid which the plants now absorb, is employed in 
the production of nutritive matter for the following 
year. Instead of woody fibre starch is formed, and 
is diffused through every part of the plant by the 
autumn sap. The barks of several aspens and pine 
trees contain so much of this substance, that it 6«i 
be extracted from them, as from potatoes, by tritura^ 
tion in water. It exists also in the roots and other 
parts. A very early winter, or sudden change of tem- 
perature, prevents the formation of this provision for 
the following year ; the wood is said then not to 
ripen, and its growth the next season is very limited.* 
36. The starch accumulated in the autumn in the 
bark of the root, and the seed, under the requisite 
conditions of moisture and warmth, is converted into 
sugar and gum,t and from this the bud, the young 
plant, or me leaves of the bulb, derive the juices 

* Liebig. Agric. Chem., p. 119. 

t The elementary proportions of starch are, carbon 12, hy- 
drogen 10, oxygen 10, — or, a certain quantity of carbon combined 
with the elements of water. It becomes gum by the addition 
ofone proportion of watei^for tiie formula of gum is carbon 12, 
hydrogen 11, oxygen 11,) and sugar by a still farther addition of 
water---(8ugar from starch contains carbon 12, hydrogen 14, oxy- 
gen 14.) 
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which enahle them to form a fresh organism and 
derive fresh nutriment from the atmosphere. Every 
one knows practically, that when potatoes have 
germinated Ihey become sweet, and their mealiness 
is lost: the starch is become sugar for the support of 
the young shoot. It is thus that barley is converted 
into malt ; by supplying the conditions of moisture 
and warmth, the seed is made to germinate, and the 
starch contained in it is thus converted into sugar. 
The process of growth is arrested before this sugar 
is consumed for the nourishment of the young plant, 
by subjecting the grain to the heat of a kUn ; and thus 
the sweetness is preserved. 

37. The quantity of either starch or gluten con- 
tained in the plant, depends on the kind of nourish- 
ment it is supplied with: when manures, containing 
nitrogen, have been used, the nitrogenized products 
will be increased, and the starch lessened, and vice 
versa. Thus potatoes grown in a soil which has 
been treated with animal manure, which contains 
much nitrogen, have a gluey consistence ; while those 
grown in a fresh soil where humus abounds, have 
more of starch, and are what is called mealy. Wheat 
is influenced in the same manner, and gives a larger 
proportion of gluten or of starch, according to the 
manure that has been used on the soil. 

38. We have now traced the great laws of vege- 
table life, but there are still some remarkable pro- 
cesses connected with vegetable death, which remain 
to be noticed. These are what are commonly termed 
fermentatipn, putrefaction, and decay. 

39. We have already seen the facility with which 
starch changes into sugar, and sugar into other pro- 
ducts, in the living organism, by the addition or sub- 
traction of the elements of water ; for it can hardly 
be doubted that the sweet juice of the young grain, 
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& in itself the foundation of the flour in the ripe one ; 
a portion of water has been abstracted from the sugar, 
and it is again become starch. When the juice of 
firuits containing saccharine matter, or a solution of 
grain, in which the starch has again been converted 
into sugar, is exposed to the air, two fresh substances 
(carbonic acid and alcohol), are engendered, and the 
sugar disappears — the process by which this is ef- 
fected, is commonly called fermentation. On ex- 
amination, these two products will be found to con- 
tain the original elements of the sugar differently 
arranged, and with the addition of a certain proportion 
of the elements of water. The immediate cause of the 
change appears to be a nitrogenized substance in the 
juices of ^e plant, which has been termed albumen 
or gluten. The peculiar indifference of nitrogen 
to other elements, has been noticed; no sooner is it 
free from the vital force, than it seeks its liberty ; the 
elementary atoms are thus set in motion, and like 
grains of cork floating in water, group themselves 
afresh according to the most powerful affinity : the 
movement is propagated from one to another, and 
ceases not till all have ranged themselves in their 
new combinations. When the carbonic acid, which 
escapes in a gaseous form from fermenting sugar, and 
the sdcohol which remains in the liquor are analyzed, 
it appears that the elements of the sugar are there, 
with a slight addition of oxygen and hydrogen,^ the 
known elements of water, which has probably been 
absorbed from the air in the course of the chemical 

* Cane sagar contains the elements of carbonic acid and aico* 
hoi, minus one proportional part of water. The alcohol and 
carbonic acid produced by its fermentation, contain together one 
equiyalent of oxygen, and one of hydrogen, (that is, one propor- 
tional of water,) more than the sagar contained. Liddg^ Agr^ 
Chem,f p. 183, 
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change going on. Other products also are found, 
the result of the decomposition of the nitrogenized 
matter. 

40. Whilst the decomposition of the vegetable 
albumen is still going on, it is termed yeast or fer- 
menty and if a portion of it be taken from the fer* 
menting liquor, and added to any other saccharine 
matter, it has the property of communicating its 
state of chemical change, i. e., movement — to that 
also. The process is repeated, and the results are 
the same ; with this difference merely, that if the 
substance which the yeast has been introduced 
into, contains no albumen, it disappears after a 
time, all its parts having entered into fresh combi- 
nations ; whereas if it meets with albumen, it com- 
municates its state of decomposition to this also,-^ 
and a larger quantity of ferment is the result. It 
sometimes happens ^at if the quantity of albumen 
be sufficient to keep up this state of chemical move- 
ment, even the fresh combmations are disturbed; 
the oxygen of the air is attracted, and the alcohol 
having a larger quantity of oxygen added to its other . 
elements, becomes acetic acid. By preventing the 
access of atmospheric air, this change may be pre- 
vented, for the great element of the change is &en 
wanting. 

41. Putrefaction is another result of the disposi- 
tion of nitrogen to escape from, or change its com- 
panions. As soon as a body, in which the vital 
force has ceased to act, and which contains 
nitrogen, is exposed to moisture, the nitrogen 
combines with the hydrogen of the water, and the 
carbon with the oxygen, and thus ammonia and 
carbonic acid are evolved-^the atoms once set in 
motion run through a course of different combina- 
tions, and for the most part disappear in a gaseous 
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form, leaying, at last, nothing but the bony struc- 
ture behind. The disagreeable odors emitted by 
bodies in this state of change are these gaseous 
products,^-compounds, in various forms, of hydro- 
gen and nitrogen, — for oxygen and carbon are in- 
odorous. 

42. Decay is the gradual oxidation of organized 
bodies, where there is not moisture sufficient to 
admit of the rapid changes which take place in 
fermentation and putrefaction. The carbon of the 
decaying body unites with the oxygen of the atmo- 
sphere in the proportion of one to two, and is 
thus slowly abstracted : or, as in cases where it is- 
in great measure secured from the access of air,— 
wiSi its own oxygen ; leaving an extra quantity of 
hydrogen, as has already been noticed in the in- 
stance of coal. Human bodies, when kept perfectly 
dry, do not putrefy, but become shrunken and dark- 
colored. 

43. We have now traced the general laws by 
which oiganic compounds are formed, and again 
decomposed— most simple even in their complex- 
ity; accomplishing the most enormous results by 
means as small in appearance as they are mighty 
in operation. "Carbonic acid, water, and am- 
monia, contain the elements necessary for the 
support of animals' and vegetables. The same 
substances are the ultimate products of the chemical 
processes of decay and putrefaction. All the in^ 
numerable products of vitality resume, af%er death, 
&e original form from which they sprang. And. 
thus death— the complete dissolution of an existing 

' generadon— becomes the source of life for a new 
one.'»* 

* Liebig, Agr. Chein.|. p. 88» 
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44. 

Ws hate e^en liiat among inod^^asic sublaiuee* 
eombinatioiis are effected, and changes wtougkt hf 
means of a peculiar property, wMdi, till better ii»* 
derstood, has been termed chemieal affinity. In 
plants a new prtnoiple is superadded, and cbettloal 
affinity is modified by a mechanism "which, under 
the external inflaence of light and heat, manses frerii 
combinations and products, and possesses the 'power 
of growth and reproduction. In the anhsial ifeis 
mechanism no longer requires external influence, 
but contains within itself the raaini^ring whkh irega- 
lates its movements. This mainspring is the xppnt- 
ratus of Ihe nerves. 

'45. Aasianilation, or the process of fbrma^on and 
growth, goes on ^ke in the plant and the aniaaL; 
in both it is carried on umsonseioQsly, and thns ^te 
&e diffisrence betweeathe two lies only in iheBoutee 
of motion. The lower order of animals peasem 
sserely^e oigans of this vegetatiTe life, butuB^we 
ajBcend .higher^ we find new osgans introduced, nerves 
of sensation receive impressioBB irom witiiont, mad 
propagate their movements trough nsrvev of mo- 
tion ; higher yet we find sensation concentred iatiie 
bi<ain, «id voluntary niovem«At transmitted -fima 
'thence to the limbs. 
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4G. In man> we fihd a more delicate mechaniBia 
fteting as the organ of a farlher fcnree, which ln»ii- 
fests itself in &e higher mental phenomena, Imd 
which occasionally accelerates, retards^ or distucbd 
the process of Vegetatiye life. Of its natmre scienee 
ean say little ; we only know that it exists, that in 
its action it is frequently independent of extenmi 
flensatioBB, lind that in so far as its manifestations 
are connected with matter, its agency " is entirely 
distinct from the vital force, with which it has no* 
thing in common. Thus two forces are found ill 
eotiyity together; but consciousness and intellect 
may be absent in animals as they are in hvmg 
vetgetal^s, without their vitality being otiierwtse 
ttfiected than by the want of a pecaliar somrce of ia^ 
creased energy or of disturbance. Except in re- 
gard to this, all the vital chemical processes go OB 
precisely in the same way in man^ and in the lower 
animals."* 

47. The first process of vitality is assimiiartion. 
The young animal, like the germ of the plant, hav 
a peculiar nourishment and shelter provided fov it 
during the first stages of its growth; and like liiat^ 
its increase of mass proceeds from a fluid which 
conveys and deposits the matter requisite for the 
formation and increase of each oigan; and as in 
plants, too, these must be received in a state of soln^ 
tion. The young animal receives its food in a fluid 
Mate : it is the oSce of the stomach in ifter life, tor 
Deduce to that state such parts of the solid food re* 
eeived, as may be fitted for nutriment In eiflier 
case, flie fluid is absorbed by mintite vessels, wkieh^ 
like those in the root of a plant, act as a sponge, 
and suck in whatever liquid is presented to them, 

'^■■■'■- ■ ■ - -, ■•■•-' r - ' • • 

* Liebig, Anim. Chem., p. 6. 
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without discrimination. The fiaid, which is the final 
result of the moisture thus obtained, we term bloody 
and by depositions from it, all increase of mass or 
reproduction of parts is effected. The matter de- 
posited amid a permeating and circulating liquid 
necessarily assumes, as in plants, the form of tubes 
and cells. 

48. At a certain period of its growth the young 
animal, like the young plant, requires fresh nourish- 
ment, and breaks forth from its first shelter to seek 
it. It is now subjected to the action of the atmo« 
sphere, respiration ensues, and thenceforth air is no 
less needfiil to life than food ; nor can any other air 
than the precise mixture of gases found in the atmo- 
sphere, be respired long without danger. At every 
breath a certain quantity of this air is enhaled: the 
same volume of air is exhaled a moment after, but its 
qualities are changed ; the nitrogen is indeed returned 
unaltered, but the oxygen has disappeared, and in its 
room we find carbonic acid and watery vapor. The 
weight of oxygen thus abstracted from the atmo- 
sphere daily is considerable,* yet we find no increase 
of weight in the body receiving it, if it be that of a 
full-grown animal. It is evident then that it does 
not remain in the system, and we find in fact that it 
escapes in combination with carbon and with hydro- 
gen, which two elements, combined with oxygen, 
form respectively carbonic acid and water. The ele- 
ments for this combination then must have existed 
in the body. It is well known that gases possess the 
power of penetrating membranes ; and thus the oxy- 
gen of the atmosphere when received into the lungs, 

* An adult man inhales on an average S3| oz. of oxygen ; a 
horse 13 lbs. 3^ oz.| a milch cow 11 lbs. lOf oz. in twentyrfow 
hours. 
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penetrates the coats of the vessels there exposed to 
It, and finds its way into the blood. Oxygen is too 
powerful an agent ever to remain inactive ; a course 
of chemical combinations takes place, the blood is 
changed in color and properties, and carbonic acid is 
evolved. A large proportion of chemical combina- 
tions are attended with the evolution of heat, as may 
be seen in the processes of fermentation and putre- 
faction, if the mass be sufficient to prevent the heat 
from escaping, and among these are the combinations 
taking place within the living body. Carbon forms a 
large constituent part of all food, as well as of all the 
tissues of the body; now a charcoal fire is nothing 
more than carbon in a state of rapid combination 
with the oxygen of the atmosphere,* during which 
also carbonic acid is largely evolved. The combina- 
tion which takes place in the body is not so rapid, 
but it is of the same nature. '* Respiration is essen- 
tially a combustion of carbon, which, in combining 
with oxygen is converted into carbonic acid, and at 
the same time furnishes the animal heat. Liebig 
calculates that the amount of carbon daily burned in 
the body of an adult man, is about fourteen ounces, 
and that the heat given out by this quantity is fully 
sufficient to keep up the temperature of the body^ 
and to account for the evaporation of all the gaseous 
matter and water expelled from the lung8."t 

49. But the quantity of oxygen inspired is affected 

* In what we caJl " making a fire," we only reaort to the 
same principle which has been noticed $ 40. To facilitate com- 
bination, we bring a substance, already in a state of chemical 
decomposition, into contact with the substance we wish to de- 
compose. Combustion, like fermentation, may be spontaneous, 
but it is hastened and rendered easier by thus artificially throw- 
ing the atoms into a state of movement. 

t Turner's Chemistry, 6th edit. 



hj die temperature and density of the aiatoeplfme.' 
At every respiration a volume of air enters, prop<»« 
tioned to the capacity of the chest, hut its weigfati 
and consequently that of the oxygen it contains, are 
not constant. Air is expanded hy heat, and con* 
traeied by cold, therefore a given volume of cold 
dense air will contain more atoms of oxygen than an 
equal volume of warm rarefied air. The oxygen 
taken into the system is given out again in the same 
fonufl, whether in summer or in winter; hence we 
must expire more carbon in cold weather, because 
we have inspired more oxyg^i, and we need more 
or less carbon in our food in the same proportion : 
in S^weden more than in Sicily; and, in temperate 
elimates about an eighth more in winter than in sum* 
mer. ^' Even when we consume equal weights of 
food in cold and warm countries, the articles of food 
aire most unequal in the proportion of carbon they 
contain: the fruits on which the natives of the south 
prefer to feed, do not, in the fresh state, contain 
more than 12 per cent, of carbon; while the bacon 
and train oil used by the inhabitants of the arctic 
regions, contain from 66 to 80 per cent, of car^ 
b(m-"» 

. 50. All chemical changes are attended with move* 
meut of the elements combining: amoving force is 
thus generated, by which vital activity is kept up ; 
but every such movement is attended with a con- 
sumption of the parts employed in giving rise to it. 
The combination of aeid and metal in a galvianic 
battery which gives rise to extremely rapid movement 
and intense heat, consumes the metal ; and every 
exertion of muscular force, being the result of chemi^ 
eal change, and consequent consumption of the parts, 

* Liebigy Anim. Chem.^ p. 17. 
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is attended by a pfoporti<mate exhaaation and neces« 
aily for renewal. Thua strong exercise increases the 
need for food ib two wsys ; for it occasions more 
frequent bfeathing, and therefore a greater influx of 
oxygen into the system, and at the same time a waste 
of the sabstance of the body, which will require to 
be renewed* 

51. In all these cases such is the exact regulation 
of lh& organs, that if the natural appetite be gratified, 
and no more than gratified, the bulk of the body will 
remain the same, as well as the temperature of the 
blood ; although the body, as a heated mass, follows 
the laws of other heated masses, and loses heat 
again in proportion as the surrounding matter is 
oolder or hotter than itself. This equality of the 
temperature of the blood in all climates is the result 
of me difference already mentioned in the quantity 
of oxygen respired. Carbon is the fuel, oxygen 
makes the fire : now exactly in these cases where 
owing to external warmth the body loses less heat, 
and consequently needs less fuel to keep it up, the 
amount of oxygen inhaled is lessened by the rare- 
faction of the air. Even in cold climates warm 
clothing or warm rooms, by preventing the rapid 
cooling of the body, and the latter by rarefying the 
air, also lessen the demand for food. Those who 
remove to warm climates usually find their appetite 
diminished. ^'This is a warning from nature to 
diminish the amount of food taken : and if it were 
attended to, and the common, but absurd practice of 
stimulating the appetite by ardent liquors and hot 
spices, abandoned, Europeans might enjoy as good 
health in the East or West Indies as at home."* 
Hybenuting animals which take no food during 

* Turner's Elements df Chemistry. 
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considerable periods,"^ breathe very 8lowly,t and 
grow cold during their winter sleep:— the small 
amount of carbon burned by the oxygen received in 
respiration has in this case been supplied from the 
tissues of the body; for the animal loses flesh during 
its torpid state ; but in order to meet this exigency, 
the abundance of food in the autumn fattens these 
animals exceedingly, so that a sufficient supply of 
carbon is found without fatally consuming the vital 
organs. 

52. In cases of starvation not only the fat disap- 
pears, but also, by degrees, all such of the solids as 
are capable of being dissolved : the muscles shrink, 
grow soft, and lose their contractility, and with it, 
Sieir power; till towards the end, the brain itself 
begins to undergo the process of oxidation, and 
delirium, mania, and death close the scene ; that is to 
say, all resistance to the oxidizing power of the 
atmospheric oxygen ceases, and the chemical process 
of decay begins, in which every part of the body, 
the bones excepted, enters into combination with 
oxygen. The time which is required to cause death 
by starvation depends on the amount of fat in the 
body : on the degree of labor or exertion of any kind ; 
on the temperature of the air ; and finally on the 
presence or absence of water. Water is a requisite 
component part of the body, and a certain quantity 

* The dormouse is a familiar instance of this. 

t A bat in a state of torpidity consumed on an average 3.4 
cubic inches of oxygen gas in sixty hours: in a state of activity it 
•consumed that quantity in less than half an hour. During the 
period of torpidity the temperature of the animal was that of the 
atmosphere. A dormouse when lively, with an external atmo- 
spheric temperature of 47o, had a temperature of 92<^. The day 
before, when torpid, its temperature was 52^, the external ther> 
mometer then standing at 49^. — Dr, Marshall HaU on Hyberna- 
tion, Phil. Trans, for 1832. 
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of it beixig constantly eyaporated from the skin and 
lungs in consequence of a temperature of 98^ Fahr., 
it must be supplied again, or its dissipation would 
hasten death.* 

63. It has already been noticed (§ 47) that the 
increase of mass in the animal body, the development 
of its organs, and of course the supply of waste, 
are dependent on the blood ; for through it alone, the 
substances can be conveyed which are needful for 
these purposes. It is evident, therefore, that no sub- 
stances can be considered nutritious which are inca- 
pable of convertion into blood; or which, being 
rendered fluid, and thus capable of absorption, are 
yet of a diflerent nature from the usual constituents 
of any part of a healthy living body. Thus we find 
that the metals which have no place in the organism 
in its normal (i. e., natural and usual) state, when 
absorbed into the system in any considerable quan- 
tity, act as poisons and destroy life, and the effect 
of some of them as medicines, when given in small 
doses, though still very obscure, probably depends 
on the unnatural action excited by them, which in 
some cases may be of service, by expelling diseased 
or useless matter.t 

54. Blood when taken from the body, and thus 
withdrawn from the vital movement which has kept 

* Liebig, Aoim. Chem., p. 27. He mentions a case where, 
with a supply of water but no food, life was prolonged for sixty 
days. 

T Some metallic poisons are such from their property of ar- 
resting the progress of vital change, which after all, is but inci- 
pient decomposition coitipensated by the activity of the organs 
ra supplying fVesh matter and expelling what has been decom- 
posed. Araenious acidy or as it is commonly called, wMte artenic, 
stops the process of decomposition in the parts subjected to its 
influence even after death. Perchloride qf mercury {corroaive 
sublimate) has a like property of arresting the progress of decay. 



iifiuid^ tefiaraUM inAo tvo perts; a de^p^ r^d do4^ or 
coi^um^ and a yellqvkli liquid call^ Berum^ re- 
fleo^Hng white of egg, witii which il is identiet^ in 
composition.* Like that, when boiled^ it hardese 
into a white elastic mass which is termed aBmmen. 
The gielatiaouB clot whea slavred with a stick adheres 
to it in soft elastic fibres, and this, which ie identical 
with the muscular fibre, is termed the^n^e of the 
Uood. It has already been seen (§ 29) that these 
substances exist in the yegetables which fbrm the 
food of the granumTora: in the eamiTora they are 
9applied from the reniissolution of &e bodies they 
deyoar. Fibrine and albumen are nearly identieai 
in. substance : the following i» the analysis of 100 
parts given by Mulder: 

Albume*. Fibriike« 

Carbon 64.84 --.--- 64.66 

Hydrogen 7.09 6.90 

Nitrogen ..... 15.83 16.72 

Oxygen dl.23 3^.13 

Sulphur 0.68 0.33 

l^oaphoms 0.33 -----. 0.36 

but Mulder has also proved that these substances are 
but compound^ of another, and yet simpler com- 
pounds, which he calls proteine (from Hpatsva I take 
the first place) as being the original matter from which 
not only fibrine and albumen, but caseinet also, are 
derived, 

55. Proteine is composed of carbon, hydrogen, 
mtrogen, aod oxygim only: fibrine, albumen, and 
easeine, all contain small, but essential quantities of 
mineral substances, such as sulphur, phosphorus, 
potash, sodai oommoa s«dty and phosphate of Ume. 

* Li«big» Aaim* Cheni.» p. 41 • t Yid^ % 19. 
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^ has been l^mved b}^ recent rtBesxehea 4iat aoitnsd 
and vegeUkbto albumen^ animal and vegetable fibrinei 
9aimal ^d vegetable caseine, are respectively identi-r 
eial i|i every partieular. We may therefore assume 
that they are att compounds of proteiae, with small 
prbpertions of inorganic matter. In every instance 
where ^y have been analyzed, it has been found 
Aat the amount of &« four first dements in the 
precipitated proteine is the same as in the fibrine, 
j^., from whkh it has been precipitated. It there* 
i^reappe^s that it is one of those original compounds 
which the animal organism is incapable of preparing 
fotr its^: for it passes unchanged from the food to 
die blood mi from the blood to the more solid tissues 
deposited from it* It has been prepared in the secret 
laboratory of the vegetable organism, and is so ^« 
fential to the animal creation that no substance which 
does not contain it in some shape, will support life« 
If in the coiirse of animal assimUation it should have 
passed inl^ actual fresh combinations of its elements, 
aynd the compound atom of proteine has beendeeomt 
pounded iato another containing more or less of any 
ef these fms ekmctikts^ it ceiases to be nutritive. Thus 
gelatine, which i»obtained from the cartilaginous parts 
of the bodyj and whieh^ on analysis, shows these ele^ 
mente to be combined in differesit proportions, ia in* 
^pable of auppcorting life. An animal fed upon it 
dies with the symptoms of starvation. 

56i« When fbiod passes into the stomach it is sab^ 
jected to the action of the ga^i^ie juiee: a oie» 
liquid always found there, but when no food is pre^ 
sent, in a neutrd state. When digestion has. com? 
nen^ds, free muriatic acid"^ is found in it, arising 

"^ Otwxm^mtto msn voten muneiielatqre Aydrocftlorfe 



probably from the decomposition of the commoil 
salt which is found in greater or less quantity in alt 
that is taken as food, and which is generally sought 
by graminivorous animals, and by man when he is 
chiefly graminivorous, probably to furnish this ne« 
cessary agent in the business of digestion. In the 
animal texture there is always a portion of it, and 
accordingly the camivora do not seek it. But the 
solvent power of the gastric juice does not depend 
on the acid, for it is not found till the process of 
digestion has begun. Prof. Liebig is of opinion 
that this process is the result of the principle already 
noticed § 39, 40. He conceives that the surface of 
the stomach is subjected to a partial decomposition 
in consequence of the oxygen continually carried 
Either by the saliva; and that this action is com* 
municated to the food as soon as it is received 
into it:-^a fresh arrangement of atoms is in many 
cases the result — and in this case salt is separated 
into its acid and its base. All mineral acids have 
the power of arresting fermentation, hence the accu* 
mulation of the free hydrochloric acid finally puts a 
stop to further change. The food thus brought into 
a fluid state, and absorbed in the course of its pas* 
sage through the stomach and intestines by the small 
vessels whose mouths open into these viscera, is 
carried finally into the larger vessels by the action 
of the heart ; which does the office both of a sucking 
and a forcing pump, and after having drawn the 
venous blood towards it, and forced it into the lungs, 
where it is aerated, receives it again, and sends it as 
arterial blood to the extremities of the body. 

57. We have already seen that the action of the 
oxygen carried by the arterial blood, produces a 
waste of the surfaces with which it comes in con- 
tact, by partial decomposition. The proteine having 
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given up its earbon, either whofly or in part, to form 
carbonic acid, and its hydrogen and oxygen in like 
manner to form water, an excess of nitrogen remains 
mixed in the blood. As this. is now useless, the 
arterial blood undergoes a filtration in the kidneys, 
in the course of which, this, with a certain portion 
of the other elements, is passed off into the urinary 
bladder, and thus removed from the body. On re- 
turning towards the heart, the blood undergoes an- 
other filtration through the liver ; and here Sie soda 
set free by the liberation of the hydrochloric acid 
in the stomach, and the remaining carbon not any 
longer entering into the composition of proteine, is 
separated, with a portion of hydrogen and oxygen, 
in the form of bile. It was formerly supposed that 
this was an excrementitious matter, and passed off 
through the intestines; but later researches have 
proved that it does not exist in the feces, conse- 
quently it must be again taken up into the circula* 
tion, where it is supposed to supply the carbon 
needed for the process of respiration, and the gene- 
ration of heat.* 

68. Whilst contemplating the action of this nicriy 
balanced machine, the question naturally arises, as 
to whence the provision is made for the growth 
of young animals ; since so large a portion of the 
earbon received is consumed in the production of 
heat. There is a further provision for this. Milk 
is the nourishment of the young, both of the grami- 
nivora and the camivora, and in this there are, 
besides the compound of proteine termed caseine, 
two other products; butter and sugar of milk; 
neither of which contains any nitrogen, but which 

* It is imporaible to give the details by which these assertiont 
are pcoved lo the compass of this small treatise. In Prof. Lie* 
big's works they will- be found at length. 



m rich in oaibon: €mi wkflit th6«Bi6kie iitf kipf^«ii 
to the increase of the mueeular paM, boftes, it^o^* 
the etfbon and water of the odier two uttp^ H^ 
waste of resptradioii. It is observable that the ear^ 
nrrara, in their wM state, donthniw te stfek till thef 
have attained nearly their full gtiowth: aifd, ^heu 
domestieated^ we find it needfiil to sti]p]^l]r'&ein witft 
xpilk, if separated from the mo^er< In die yotiiig 
of camiToiras birds ^e total abMtiee of 'movetfteiit 
■o lessens the Waste in rsspkation, that it oottH 
peraates the want of this pecUli&r kind of nufl^fliettt« 
M«m and the grafiainivora oontimie t» ffiske non«> 
natrogenised eomponnds a part of their ^)od after 
miik has ceased to be th^ only ttutrimefit^ andthne 
•iibseqnent growth is proirided for. Nothing but a 
very mistaken view of the animal meehaliism there^ 
Ibre could induce any to feed chUdr^n almost exelQ* 
sively on a meat diet, atid to debar &em from ^e 
frait and farinaceous food which their appetite alwAyt 
seebi: lor it is in these latter that they fiftd ^ 
svgar and starch which supply carbon for ihe i^ 
spiratory process, and allow the compounds of pro* 
take to be applied entirely to iheenpfHMt and growth 
of the body. 

99. The same snbetances which during i0ie grow& 
of the young animal suppMed the elements of tespira*' 
tion^ and thus allowed an increase of mass, continue 
to form a considerable part of the food of herbivo- 
ro<i8 animals, and of civilized man even after this has^ 
ceased. If then die amount of orygen breathed be 
not enough to consume the carbon of die food, a 
substance aecumuktes, which, iii die normcd state, 

"* '^ When chemicuiy "ezsmuied craerae'is foinid to conUiis'v 
BB«h laiger proportion of the earth of boaeg then Uood 4oes, 
tfA that in a Terv soluble form capaUe of rMiehtiV every perl 
of the body."— iiie&i^, Asiim. Chm,, p. ^. 
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Oftly oeetrs ild ssiaU'qil&iitt^ iii a mnstitatiHii of the 
netves aad bvaiiik This subdtaDw is fat. If -we 
oompare the compotilioa of wigar, of mwL, of stardh^ 
and of the oilier irsneties x>{ sugar, ^th that of 
nttitton aad beef suet^ and of hntiiaa fat, we find^titat 
in all of Ihefii the ptoportion of carbon to hydragvn 
is the same, and that they otdy difler in that of 
oxygen, which is deficient. The formation of fat^ 
ther^ore, like oth^r ^naJtogoits phen(»Dena m which 
oxygen is separated in the form of carbonic aoid €ff 
water, will be attended with the disengagement ctf 
heat. This change supplies to the animal body n 
eertain proportion of the oxygen indispeAsable for 
the vital processes, in those cases where the €fxygm 
absorbed by ^e skin and lungs is ndt-sufficiettt 4o 
coavelrt the whole of t^e carbon fitted for sadx ( 
bination, into caibonic add.* 

60. In the ^^ase of camitorous animals, or of i 
confined to an animal diet, die carbon of the todi 
and blood must take :die place of starch and sugar 
in kee{Mng up respiration and heat; but 16 lbs<tof 
flesh do not contain more carbon than 4 lbs. of 
starch : the consamption of the former, therefore^ 
ikiust be iA!ilch greater when taken done, thian whun 
a portion of vegetable matter is added; vad in order 
to acc^cirate the waste of the organized tissuelit'so 
as to supply the carbon for respiratian, Icng and 
severe muscular exertion is tequbed« Oomivonms 
animals kept in u meBagene, and fed wrthont tiio 
aoeustomed exercise of chasing and seizing thehr 
prey, are in eostinuid restless motion ; and man upon 
a Uke diet, feels the same resdessnese, and needs 
the like exevcke for the v^ same reason* l%osis 
therefore whose pn^sasion, or whoee amuieniinlB 

* Li«big» Anii&t- Ctom«^ p. 93. 



10 AinilALS AKD 

are sedentary, would find their comfort increased 
and health preserved, by avoiding a kind of diet 
which requires a larger amount of muscular exer- 
tion than they ever make, in order to carry on the 
vital processes ; and which, when this is not made, 
causes a degree of bodily uneasiness which cramps 
the best efforts of the mind, and much lessens the 
enjoyment of life. 

61. Gelatine is the name which has been given 
to the jelly-like matter which cartilage resolves itself 
into wholly ; and which is the nitrogenized portion, 
likewise, of bones, hair, horn, feathers, ^c. It is 
not, like fibrine, albumen and caseine, found in any 
vegetable matter — ^and yet it must be formed from 
the blood.-— Prof. Liebig suggests that as " for the 
same amount of carbon, the membrane and tissues 
which yield gelatine contain more nitrogen, oxygen 
and hydrogen than proteine does, it is conceivable 
that they are formed from albumen by the addition 
of oxygen, of the elements of water, and of those of 
ammonia, accompanied by a separation of sulphur 
and phosphorus :" the sulphur is found in skin, hair, 
and horn, the phosphorus in the matter of the brain 
and nerves. But the question seems still involved 
in some obscurity. 

62. Brain and nervous matter is distinct from all 
other animal tissues, and in its composition is inter- 
mediate between fat and the compounds of proteine ; 
it contains nitrogen (which is absent in fats), but in 
far smaller quantity than is required to form pro- 
teine ; and is, on the other hand, much richer in 
carbon than proteine or its compounds. It appears 
likewise to contain phosphorus as an essential in- 
gredienf.* From the circumstance that gelatine 

. * Turner'! £1. of Chem« 



haa less carboa and more nitrogen than the com- 
pounds of proteine, while nervous matter has more 
carbon and less nitrogen ; it appears possible that 
the formation of the two bears some relation the one 
to the other. The tissue of the brain, especially- 
the gray part, appears to be chiefly albuminous : 
but the white portions are loaded with the fatty 
matter above mentioned, which has the character of 
an acid. It is remarkable that the vegetable alka« 
loidsy which may be reckoned among the most active 
remedies in medicine, bear no relation to any con- 
stituent of the body excepting the substance of the 
nerves and brain." All of diem contain a certain 
quantity of nitrogen : and in regard to their compo- 
sition, they are intermediate between the compounds 
of proteine and the fats. But in one point the sub- 
stance of the brain dilOfers from them in its chemical 
composition, for it exhibits the characters of an 
acid, and contains far more oxygen than the organic 
bases or alkaloids. We observe that quinine and 
cinchonine,*— morphia and codeinet — strychnine 
and bruciaf — which are respectively nearly alike in 
composition, if they do not absolutely produce the 
same effect, yet resemble each other in their action 
more than those which differ more widely in their 
composition. We find that their energy of action 
diminishes as the amount of oxygen they contain 
increases, (as in the case of narcotine,) and that, 
strictly speaking, no one of them can be entirely 
replaced by another. If these compounds then are 
capable of taking a share in the formation, or in the 
alteration of the qualities of brain and nervous mat* 

* The active principles of PeruVian bairk. 

t Ditto of opiam. 

X Ditto of nux vomica and some other plants* 
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Wt, their acttoti on the hbaliSy, as i^eB as tKe dis- 
eased organism, admits of a surprisingly simple 
explanation.* 

03. Bones are foimied of gelatinous tissue and 
bone earth. The earthy matter fonns rather ihore 
than half the weight of the bon«, and contains a 
variable proportion of carbonate of lime, but the 
chief ingredient is a peculiar phosphate of lime. 
Fluoride of calcium is sometime^, but not always, 
found in recent bones, in fossil ones always. Teeth 
contain the same ingredients as bones, but the pro- 
portion of earthy liiatter is greater: nearly 70 per 
cent. The enamel of the teeth contains no animal 
matter, and fluoride of calciumi is found in it. In 
rickets the proportion of earthy matter in the bones 
is much diminished.t 

6^4. Thus far the animal body has bleien considered' 
in itd usual and healthy state; but it is subject to 
derangements of that state, ftom external as well as 
internal causes. The great law of organic matter,J 
by which substances, in a state of chemical change, 
communicate their movement to other substances at 
liest, gives rise to many morbid affections. If putrid^ 
tfesh, th^t is, flesh in a state of chemical decompo- 
sition, b)B applied t6 a wbiind, so as to find acces^'^" 
t6 the blbod, even in very small quantity, it com- 
municates its movement to' the particles with which 
it first enters into contdct; this to the next, aiid so 
on, till the deconipositibn is complete ; and death 
ensues, unless the progress of chemical change can 
be arrested, or unless it be slower in its opera- 
tion than the formation of fresli blood. Prbm this, 

*'Liebig, Ahim. Chem., p. 18$. 
t Tttrner's El. of Chem. 
i Vide $ 33, 34, 
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as. a well-known &ct, .we may argue aa to mtmy 
tnore less understopd. The virus of small-pox, <fec.> 
which reproduces the disease when cpjnmunicated 
to the blood of a healthy indiyidu^, pyobably acts 
in the same way, for though the ^eicact chemical 
change which takes place has not been ascertained* 
we may judge from analogy that such is the case. 
When yeast is introduced into beer to occasion fer- 
meiitation, it occasions a change in the saccharine 
matter it finds there, and. its elements asgun^e a new 
form very rapidly, but it .acts differently on t}ie gluten. 
This enters into a state of much slower decomposi- 
tion, resembling that of the like substance introduced 
in the shape of ferment qr yeast. The same thing 
probably happens in the human. body. The com- 
pound atom, introduced whilst undergoing chemical 
change, communicates movement to all, — -but its own 
peculiar kind of change only to those of a like com- 
position. Thus a nitrogenized compound, in a state 
of decomposition, sets all the compound atoms round 
it in motion, and, if the chemical affinity of their 
constituent parts be weak, causes them to make fresh 
combinations among themselves by the mere disturb- 
ance, as is the case where sugar is fermented by 
means of putrid blood, or fiesh, or yeast indifferently. 
A change takes place, but no part of the substance 
introduced finds a place in the new conibination. 
But if this compound nitrogenized atoin should find 
other atoms of a like composition, then it communi- 
cates to them its own peculiar state of change as 
long as it is itself undergoing the process, and the 
virus, like yeast, is reproduced until the fresh com- 
binations are completed. This may possibly ex- 
plain the apparently unaccountable circumstance 
that many diseases can be taken but once. If the 
chemical action terminate in forming compounds of 
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a different nature from those in which the action 
began, then until matter of a like nature is repro- 
duced in the course of time by the organism, the 
disease cannot be reproduced. It may be that some 
compounds, when once decompounded, are formed 
no more : in this case there can be no return of the 
malady. 

65. In the above-mentioned cases the organism 
probably suffers from a morbid decomposition of its 
parts, in consequence of the introduction of some 
substance in a like state of decomposition ; and if 
the vital force, whatever it be, should be unequal to 
combating this inorganic movement, a total dissolu- 
tion of the organism must be the result. Instances 
of this kind go far to prove that the vital force, like 
other forces by which matter is impelled, has its 
laws and its limits. Growth, the first effort of the 
living organism, has its period: the resistance of 
other forces here curbs the vital force. — A malignant 
virus overpowers it by a more intense chemical 
action ; and death, the entire termination of its power, 
seems little else than the gradual encroachment of 
other forces on this, till the organism, step by step, 
loses the power of assimilation; the processes oJF 
respiration are impeded: and the fire goes out for 
want of fiiel. Our stoves present the type of our 
own frail life. 



CONCLUSION. 

There is a peculiar characteristic of truth, what- 
ever be its subject, that has seldom been noticed as 
it deserves to be ; — namely, its tendency to throw 
light on objects apparently the most remote. So 
distinctive a character indeed is this, that it would 
be almost a conclusive argument against the truth of 
a theory, if it could be shown that it had no bearing 
on any science beyond the one to which it imme- 
diately applies ; and if this be a test of truth, few 
theories have a larger claim to being received as 
such than that of Professor Liebig. Without as- 
suming that it has yet, on all points, that experimen- 
tal proof, which alone can give a stable foundation 
to any hypothesis, however probable it may be 
rendered by argument, whoever studies his works 
cannot hesitate in agreeing with Dr. Gregory,* that 
if we " are only at the commencement of a period 
which promises to be richer in valuable discoveries, 
and in applications to the benefit of mankind than 
any which had preceded it," it is " he who has led 
the way in those important investigations, the effect 
of which on the progress of discovery will long be 
felt." 

It is not alone on Agriculture, on Medicine, or on 
Chemistry, in general, even, that this new radiance 
has fallen: — there is scarcely a subject connected 
with man's existence on this globe, which does not 
receive some elucidation from it : and many a long 

* See hi9 edition of Turner's Elements of Chemistry. 



08 CONCLV0XON. 

established error fades before its light. Among 
these may be reckoned the opinion, which at one 
time it would have been almost heresy to question, 
that the soul and the life are identical. Whatever 
be the nature of that power, which the learned pro- 
fessor has well characterized as a disturbing force, 
found only in*man, it is clear that it is perfectly 
distinct from that life which the human being, in 
common with the whole animal creation, shares 
with the vegetable. And here the chemist steps in 
to correct the ascetic and the enthusiast, by show- 
ing him that the tendencies of vegetative life neither 
can nor ought to be rooted out; though it is in 
the power of the disturbing, or as we might better 
term it, the intellectual force, to modify their mani- 
festation sufficiently for all the purposes of virtue 
and of happiness. Again, what more satisfactory 
answer can be given to the materialist, who would 
find the whole of man in organized matter, than 
the proved existence of this disturbing force in the 
human animal alone: a force by whose influ- 
ence the phenomena of animal and vegetative life 
are frequently so palpably altered^ as to compel 
the acknowledgment that it is perfectly distinct 
from the vital force which manifests itself in those 
phenomena. The chemist has traced this latter to 
Its elements ; he has accounted for the processes of 
life, and the causes of death ; but he has seen in 
the course of his investigations that another agency 
exists, and confesses that its nature is inscrutable to 
him. The vital force has its limits ; — to the intel- 
lectual we have not yet been able to set any. It 
overcomes the vital force, and produces death ; — we 
can trace its action no further ; but as the agent and 
the patient must be difl^erent, it is at least a rational 
inference &at the agent does not itself share the fate 
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of the machine, which it has worn out by too much' 
use, or broken in a fit of ill humor. 

Doubts have been entertained by some well- 
meaning persons as to the use of scientific inquiry : 
it has been thought needless ; and some have gone 
so far as to thmk it even hurtful ; — ^filling us with a 
vain conceit of human learning, and dangerous to 
faith, which ought, they say, to be taken from God's 
revealed will only. Yet if ever a doubt should 
arise in the mind as to whether what purports to 
be God's revealed will, be really so— how are we 
to answer it ? — ^It can only be by the most scrutiniz- 
ing scientific investigations that we can arrive at 
the certainty that the Creator and the Lawgiver are 
the same — that certainty once attained, what doubt 
can then annoy us ? — and that certainty is attain- 
able : for every step in true knowledge brings ua 
nearer to the Fountain of all Truth. The che- 
mist shows that the most probable order of creation 
would Jbe none other than that delivered down to 
us by 5ie great Jewish legislator : — the chemist has 
proved man's dual life: — the chemist bias given us' 
some of the best lessons of the wisdom and the be- 
nevolence of the Creator : for if the vastness of 
space, which the astronomer has opened to us, he 
so crushing to human intellect, as to make man,— 
the worm — ^bow in the very dust before Him who 
measures the heavens in the hollow of his hand,— 
rio less does the almost infinite minuteness of the 
atoms out of whose regulated movements so fair a 
World has grown, impress the mind with the Omni- 
potence of that Being whose influence stretches to 
objects wKichwe cannot even perceive by any of 
our senses ; and only become cognizant of by reason 
-^that im^e of God within ud. 

It would be a curious, bat too long» and as yet too 
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Aeoretical a research for the present brief sketch, tot 
tt^ce the gradually simplifying principles of science 
till they might haply be discerned to merge in one* — 
to find in the universe a first and a second cause only.. 
Every discovery of modem science has tended more 
and more to this point: and however wild our grand- 
fathers might have thought such a proposition, no, 
philosopher now will wholly reject it. — It has been 
seen in the course of the preceding pages that life is 
but chemical change : and chemical change is but the 
movement of elemental atoms determined by a law 
of their nature impressed on them from the beginning. 
Sound is but the vibration of the air beating on the 
tympanum of the ear: light the undulation of a per- 
haps yet more subtle medium impressing the optic 
nerve : magnetism is a movement of electric origin : — 
electricity is intense and rapid chemical change — 
and heat, so closely connected with this latter in nu- 
merous phenomena, has by some, perhaps with jus- 
tice, been considered as a vibration of the elemental 
atoms already mentioned. It may be long Ae ex- 
perimental proof confirms what as yet can only be 
considered as a not irrational hypothesis ; but should 
such proof finally be given, we may find at last that 
Moses, when he wrote, " God said Let there be light, 
&c.," did not merely enunciate a sublime idea, but 
recorded a great fact; little, if at all, understood for 
nearly four thousand years, but beginning now to 
loom upon us in the distance, in all its immensity. 
We have proof from the phenomena attending the 
polarization of light, that it is, as Huygens long ago. 
asserted, an undulatory movement. Liquids which 
remain fluid in the dark, crystalize when exposed to 

* V. Davy's Elements of Chemical Philosophy, pp. 223, 
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Ae light; — for it gives the movement requisite to the 
re-arrangement of their particles : — and if our system, 
as is not unjustifiably conjectured by some, were 
originally but a quantity of nebulous matter, gradu- 
ally solidified, we may as easily conceive the ex- 
panded mass crystalizing into shape under the new 
influence of the undulations of light, as the liquid in 
the vial which we have taken from the cellar, and 
placed in the window, doing the like. But how over- 
whelming to our finite intellect are the power and 
the knowledge which, by one simple agent, and one 
simple law, could regulate alike the production of a 
world, or of a grain of salt ! Would the devout man 
ever again part with such an anchor of faith as this, 
when once his understanding has found its use? — 
The events of this world may look dark, but has not 
He, who from its very foundation, so regulated all 
things by His first fiat, that not an atom of the mass, 
in all its countless changes, is ever lost, or ever 
useles^r-so regulated also the moral order of His 
creation, that "all things," as the sacred text ex- 
presses it, " work together for good to those that love 
Him?" 

It is in the enlarged views which science gives, 
that we first learn duly to appreciate the Deity. 
Eternity, infinity, omnipotence, are attributes so 
astounding to human faculties, that we can only 
arrive at the most moderate apprehension of them 
by steps ;— Jacob's ladder must stand upon the earth 
in order to reach to heaven. — What more worthy 
employment, then, can man find for the faculties 
God has so richly bestowed upon him, than the in- 
vestigation of those hidden forces which tell, in so 
plain a language, of the Mighty Power which called 
them into action? Before such knowledge super- 
stition necessarily fades, like darkness before the sun, 
6 
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and more worthy notions of the Deity, and of mao'^ 
business upon earth, must necessarily be formed. 
We may safely aver that no chemist and astrologist 
of the present age could be an idolater. Let us not 
then underrate &e value of science ; let us not sup- 
pose that it is merely good for the navigating of the 
ocean, or for giving impulse to a steam-engine, or 
permanence to a dye ; all this it may do, but it does 
much more— while it improves our bodily comforts, 
it also elevates the mind to a state of more spiritual^ 
ized feeling; — teaches us to despise the low pleasures 
of earth ; and to strain forwards towards that higher 
meed which is alone worthy the aspirations of a 
human soul; and whilst shedding blessings around 
us in this present world gently leads us on to a 
better. 



THE END. 



